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Suomen ympäristökeskuksen laboratorio järjesti marras-joulukuussa 1997 laboratorioiden 
välisen vertailukokeen laboratorioille,jotka määrittävät luonnonvesistä seuraavia analyyttejä: 
pH, sähkönjohtavuus, fosfaattifosfori- ja kokonaisfosfori, nitraatti-, ammonium- ja 
kokonaistyppi, maa-alkali- ja alkalimetallit, sulfaatti, kloridi, fluoridi, rauta ja mangaani. 
2 TOTEUTUS 
2.1 Osanottajat 
Vertailukokeeseen osallistui yhteensä 84 laboratoriota. Osallistujat olivat julkisen valvonnan 
alaisten vesitutkimuslaitosten laboratorioita, alueellisten ympäristökeskusten laboratorioita, 
kaupunkien ja kuntien elintarvike- ja ympäristölaboratorioita sekä teollisuuslaitosten ja 
tutkimuslaitosten laboratorioita. Osallistuneet laboratoriot esitetään liitteessä 1. 
2.2 Näytteet 
Useimpia määrityksiä varten toimitettiin neljä näytettä, joista yksi oli synteettinen näyte. 
Kolme näytettä valmistettiin luonnonvesistä. Poikkeuksena olivat pH, y ja typpiyhdisteet, 
joiden määrittämistä varten toimitettiin yksi synteettinen näyte ja kaksi luonnonvesinäytettä 
(liite 2). 
Synteettiset näytteet valmistettiin standardiliuoksista ionivapaaseen veteen. Niiden pitoisuudet 
esitetään tulosten yhteenvetotaulukossa (taulukko 1) sekä laboratoriokohtaisissa tuloksissa 
(liitteet 10/1 - 10/84). 
Luonnonvesinäytteet valmistettiin suodatetuista järvi- tai jokivesistä. Osaan 
luonnonvesinäytteistä lisättiin määritettäviä analyyttejä. Näytevedet suodatettiin Whatman 
GF/C-suodattimen läpi. 
Näytteet toimitettiin laboratorioille pikana peril le kulj etuksella 26.11.1997. Näytteet pyydettiin 
määrittämään 28.11.1997-3.12.1997 välisenä aikana analyytistä riippuen. Tulokset pyydettiin 
toimittamaan 10.12.1997 mennessä. 
Alustavien tuloslistojen toimittamisenjälkeen viikolla 51 laboratorioille annettiin palautteiden 
toimittamiseen aikaa 15.1:1998 asti. Yhteenveto palautteista esitetään liitteessä 3. 
2.3 Näytteiden homogeenisuus ja säilyvyys 
Toimitetuista näytteistä tehtiin homogeenisuustestaus yhdellä analyytillä suodatettua 
luonnonvesinäytettä kohden. Homogeenisuustestaus tehtiin liitteen 4 mukaisille näytteille 
määrittämällä fosfaattifosfori, kokonaistyppi, alkaliniteetti, kloridi, mangaani ja fluoridi. 
Näytteet olivat homogeenisia (liite 4). 
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Säilyvyystestauksen tulosten perusteella näytteissä ei ole tapahtunut muutoksia lukuun-
ottamatta mahdollisia muutoksia luonnonvesinäytteen A3 pH-arvossa. Säilyvyystestauksen tulos 
analysointipäivänä vastasi kuitenkin laboratorioiden tulosten keskiarvoa ja mediaania. 
Mahdollisesta pH-arvon muutoksesta johtuen luonnonvesinäytteiden (A2 ja A3) 
kokonaisvirheen tavoitearvoksi asetettiin 0,2 pH-yksikköä (3,0 %). 
2.4 Analyysimenetelmät 
Vertailukokeeseen osallistuneiden laboratorioiden analyysimenetelmät esitetään liitteessä 7. 
Alkaliniteetin, sulfaatin ja raudan määrityksessä luonnonvesinäytteiden tulokset käsiteltiin 
riippuen menetelmästä kahdessa erässä. Alkaliniteetin määrityksessä käsiteltiin erikseen 
tulokset, jotka oli saatu yhteen pH-arvoon (pH 4,5; alkalinity-1) titraamalla. Vesistövesien 
velvoitetarkkailu- ja seurantamäärityksiin on käytössä ekstrapolointimenetelmä (titraus pH-
arvoon 4,5 ja 4,2; alkalinity-2). Varsinkin pienille alkaliniteettiarvoille titrauksella pH-arvoon 
4,5 saadaan luonnonvesistä liian suuria alkaliniteettiarvoja. 
Sulfaatin määrityksessä käsiteltiin erikseen ionikromatografisella menetelmällä saadut tulokset 
(SO4-1). Varsinkin humuspitoisissa luonnonvesissä turbidimetrisessä ja nefelometrisessa 
menetelmässä näytteen väri aiheuttaa positiivista virhettä tuloksiin (SO4-2). 
Raudan ja mangaanin määrityksessä käsiteltiin kaliumpersulfaattihapetukseen ja fotometriseen 
mittaukseen perustuvat tulokset erikseen (Fe-1, Mn-1). Osa laboratorioista määritti raudan ja 
mangaanin FAAS- tai GFAAS-menetelmillä (Fe-2, Mn-2). 
Eri menetelmillä saatuja tuloksia tarkastellaan kohdassa 3.1. 
2.5 Tulosten käsittely 
Selitykset tulosten tilastollisesta käsittelystä esitetään liitteessä 9. Laboratorioiden toimittamista 
tuloksista (liitteet 8/1 - 8/3) on ensin poistettu Grubbs-testiä käyttäen niiden laboratorioiden 
tulokset, jotka poikkesivat merkitsevästi keskiarvosta (95 % todennäköisyys). Grubbs-testissä 
käytetyt taulukkoarvot perustuvat ISO standardiin 5725-2. Jos laboratorion tulos on hylätty 
Grubbs-testin perusteella, tuloksen vieressä on merkintä'NO'. Tulostaulukon viimeisessä sarak-
keessa on esitetty tilastolliseen käsittelyyn hyväksyttyjen ja puuttuvien tulosten määrä. Merkin-
nällä '< ' raportoidut tulokset on lisätty puuttuvien tulosten sarakkeeseen. Grubbs-testiä on 
käytetty keskiarvojen varmistamiseksi. Tuloksista ilmoitettu keskiarvo ja keskihajonta on 
laskettu Grubbs-testin käsittelyn jälkeen. 
Laboratoriokohtaisissa tulostaulukoissa (liitteet 10/1 - 10/84) tulosten arvioimiseksi ja graafista 
esitystä varten on kunkin laboratorion tuloksille laskettu z-arvo (z score). z-arvo lasketaan 
kaavasta z = (x, - X)/s, missä x; on yksittäisen laboratorion tulos ja X on laboratorioiden 
keskiarvo tai teoreettinen arvo (synteettiset näytteet) ja s on kokonaisvirheelle asetettu 
tavoitearvo (S,azget). Kokonaisvirheelle asetettua tavoitetta (5 - 15 %, pH 1,5 % tai 3 %) 
arvioitaessa on huomioitu mm. laboratorioiden ilmoittama hajonta sisäisessä laadunohjauksessa 
ja näytteiden pitoisuus. Näin saatua arvoa on pidetty vertailuarvona tuloksia tulkittaessa 
(taulukko 1, liite 6, liitteet 10/1 - 10/84, liitteet 11/1 - 11/27 ja liite 12). 
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Alustavan tuloslistauksen jälkeen osa tuloksista käsiteltiin uudelleen menetelmäkohtaisesti 
(alkaliniteetti, sulfaatti, rauta ja mangaani). Tämän jälkeen kokonaisvirheen tavoitehaj ontoj a 
on muutettu sulfaatin (näyte E3, ionikromatografinen määritys) ja raudan ( näytteet G3 ja G4) 
määrityksessä. 
z-arvon avulla voidaan arvioida laboratorion menestyminen vertailukokeessa. Laboratorion 
tuloksia voidaan pitää 
* hyväksyttävinä, kun z <2 
* arveluttavina, kun 2 < 1 z1 <3 
* hylättävinä, kun 1 z 1 > 3. 
Määritys- ja näytekohtaiset z-arvot esitetään graafisesti liitteissä 11/1 - 11/27 ja numeerisina 
lukuarvoina laboratoriokohtaisissa tulostaulukoissa, liitteissä 10/1-10/84. Laboratorion saama 
tulos on hyväksyttävä, jos se poikkeaa vertailuarvosta vähemmän kuin kaksi kertaa 
kokonaisvirheelle asetettu tavoite (taulukko 1). Kun kokonaisvirheen tavoitearvoksi asetettiin 
esimerkiksi 15 %, tuloksista voidaan pitää vielä hyväksyttävinä z-arvon perusteella ne, jotka 
poikkesivat teoreettisesta arvosta tai keskiarvosta vähemmän kuin 30 % ( 1 z 1 < 2). 
Tulosten yhteenveto esitetään taulukossa 1. Liitteessä 12 esitetään yhteenveto laboratorioiden 
menestymisestä. Yhteenvetotaulukossa on merkintä "A" niille tuloksille, joissa z 1 < 2, 
merkintä "Z" niille tuloksille, joissa 2 < z 1 < 3 ja merkintä "N" niille tuloksille, joissa z 1 > 
3. 
Järjestävän laboratorion (SYKE) tunnus vertailukokeiden tuloksissa on 84 ja alihankkijana 
alkaliniteetin, ammoniumtypen, fluoridin ja raudan määrityksessä ja testauksessa toimineen 
Uudenmaan alueellisen ympäristökeskuksen laboratorion tunnus on 35. 
2.6 Vertailuarvot ja niiden luotettavuus 
Vertailuarvoina pitoisuuksille eri näytteissä käytettiin teoreettisia arvoja (synteettiset näytteet) 
tai keskiarvoja (luonnonvesinäytteet). Sulfaatin ja kloridin synteettiselle näytteelle (el) 
vertailuarvona käytettiin keskiarvoa teoreettisen pitoisuuden sijasta näytteen valmistuksessa 
tapahtuneen virheen vuoksi. 
Homogeenisuustestauksen perusteella vertailuarvoissa ei ole epähomogeenisuudesta johtuvaa 
virhettä (liite 4). Myöskään säilyvyystestauksessa ei ole todettavissa analyyteissä 
vertailuarvojen luotettavuuteen vaikuttavia muutoksia lukuun ottamatta mahdollista pH-arvon 
muutosta näytteessä A3 (liite 5). Tulosaineiston keskiarvo ja mediaani eivät poikkea juuri 
toisistaan (taulukko 1). Poikkeuksena on raudan määritys Fe-2 (FAAS, GFAAS) näytteistä G3 
ja G4. Edellä mainittuja menetelmiä käytettäessä tulosten keskihajonta oli suuri, 38 % ja 39 % 
(taulukko 1). Lisäksi tulosten keskiarvo on huomattavasti pienempi kuin fotometrisella 
menetelmällä saaduissa tuloksissa (Fe-1). Fe-2 menetelmillä näistä näytteistä saatua 
tavoitearvoa ei voida pitää luotettavana (vrt. 3.1). pH-mittauksessa kokonaisvirheen 
tavoitearvoa (1,5 %) nostettiin tulosten lopullisessa käsittelyssä 3,0 prosenttiin näytteille A2 ja 
A3. Lisäksi tavoitehajontaa pienennettiin tulosten erikseen käsittelyn jälkeen sulfaatin 
määrityksessä 15 %:sta 10 %:iin ja raudan määrityksessä 20 %:sta 15 %:iin. 
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lukuun ottamatta kokonaistypen määritysta (näytteet D2 ja D3, liite 6). Kokonaistypen 
mittauslaitetta käytetään harvoin. Tästä johtuen sen käytössä ilmeni ongelmia, mikä aiheutti 
tuloksiin poikkeuksellisen suurta hajontaa. 
Vertailuarvojen epävarmuus on arvioitu valittujen laboratorioiden tulosten keskihajonnasta (95 
% luotettavuus). Useimmille analyyteille arviointi tehtiin niiden laboratorioiden tuloksista, 
joilla on pitkäaikaisin kokemus vesistövesien analysoinnissa (laboratoriot 1-36). Näistä 
edelleen valittiin ne laboratoriot, joiden tulokset olivat hyväksyttyjä kaikissa määrityksissä. 
Poikkeuksena olivat määritykset, joissa ei olisi ollut riittävästi tuloksia (SO4-1, SO4-2, Mn, F). 
Näissä tapauksissa kriteerinä oli hyväksytyt tulokset ko. määrityksessä. Tulosten lukumäärä oli 
1 1 -22 epävarmuusarviointia tehtäessä. Epävarmuusarviota ei tehty menetelmälle Fe-2 ja 
alkaliniteetti (alkalinity-2). 
3 TULOKSET JA NIIDEN ARVIOINTI 
3.1 Tulosten tarkastelu 
Tulokset esitetään määrityskohtaisesti yhteenvetotaulukossa 1. 
pH-määrityksessä laboratorioiden tuloksista suurin osa täytti mittaukselle asetetun tavoitteen 
0,1 pH-yksikköä (1,5 %) näytteille Al sekä 0,2 pH-yksikköä näytteille A2 ja A3 (3,0 %). 
Sähkönjohtavuuden mittauksessa tulosten hajonta oli pienempi kuin asetettu tavoite (5 %). 
Titrauksessa kahteen pH-arvoon tai Gran-titrauksella (alkalinity-1) saatiin 
luonnonvesinäytteistä (näytteet B2 - B4) pienemmät alkaliniteettiarvot kuin titrauksessa yhteen 
pH-arvoon. Laboratoriot, jotka tekevät velvoitetarkkailumäärityksiä vesistövesistä, eivät saisi 
käy ttää titrausta pH-arvoon 4,5. Asiasta on huomautettu kirjeitse sekä tarkastuskäynneillä. Silti 
tässä vertailukokeessa julkisen valvonnan alaisista laboratorioista laboratoriot 2, 9 ja 20 
käyttivät ko. menetelmää. Menetelmä soveltuu talousvesille. pH-arvoon 4,5 titrauksella 
saaduissa tuloksissa tulosten hajonta luonnonvesinäytteissä oli suurempi kuin kahdella ensin 
mainitulla menetelmällä saaduissa tuloksissa. 
Fosforiyhdisteiden määrityksessä (PP04  ja P,0 ) tulosten hajonta oli enintään 5 % ja kaikissa 
tapauksissa pienempi kuin asetettu tavoite (5-10 %). Määritykseen käytetään yleisesti 
standardimenetelmiä (SFS 3025 ja 3026). 
Typpiyhdisteistä tulosten hajonta oli yleensä enintään 10 % lukuun ottamatta ammoniumtypen 
näytettä D3, jossa se oli 14 %. Ammoniumtyppipitoisuus tässä näytteessä oli 42 µg/1. 
Kokonaistypen määrityksessä tulosten hajonta oli 5,7-10 % sen jälkeen kun Grubbsin testillä 
poistettiin 3-6 tulosta. Kokonaistypen määrityksessä virhettä voi aiheuttaa mm. kontaminaatio 
esikäsittelyssä tai epästabiilisuudet mittauksessa. 
Alkali- ja maa-alkalimetallien määrityksessä tulosten keskihajonta oli pienempi kuin 10 %. 
Sulfaatin määrityksessä käsiteltiin erikseen ionikromatografisella menetelmällä (504-1) ja 
nefelometrisella, tai turbidimetrisella menetelmällä (SO4-2) saadut tulokset. Sulfaatin 
määrityksessä jälkimmäisillä menetelmillä saaduille tuloksille asetettiin myös näytteen E3 
kokonaisvirheen tavoitearvo suuremmaksi kuin ionikromatografisella menetelmällä saaduissa 
8 
tuloksissa. Näytteen sulfaattipitoisuus oli 3,5 mg/l. Luonnonvesistä ionikromatografisella 
menetelmällä saaduissa tuloksissa hajonta oli 2 - 3 kertaa pienempi kuin nefelometrisella tai 
turbidimetrisella menetelmällä saaduissa tuloksissa. Lisäksi jälkimmäisillä menetelmillä 
saatujen tulosten keskiarvo oli näytteissä E3 ja E4 huomattavasti suurempi kuin 
ionikromatografisella menetelmällä saaduissa tuloksissa. Näytteen väri aiheuttaa positiivista 
virhettä nefelometrista tai turbidimetrista menetelmää käytettäessä. 
Kloridin ja fluoridin määrityksessä tulosten hajonta oli pienempi kuin 10 % lukuun ottamatta 
pitoisuuksiltaan pienimpiä näytteitä E3 (Cl 2,7 mg/1) ja F2 (F 181 µg/1). Näytteessä E3 
kloriditulosten hajonta oli 14 %ja näytteessä F2 fluoriditulosten hajonta oli 13 %. 
Raudan määrityksessä 37 laboratoriota käytti persulfaattihapetukseen perustuvaa fotometrista 
määritystä ja 33 laboratoriota käytti muita menetelmiä (FAAS, GFAAS). Fotometrisella 
menetelmällä (Fe-1) saatujen tulosten keskihajonta (2,9-3%) oli huomattavasti pienempi kuin 
muilla menetelmillä (Fe-2) saaduissa tuloksissa (6,8-39 %). Lisäksi persulfaattihapetukseen 
perustuvalla menetelmällä saatujen tulosten keskiarvo oli näytteissä G3 ja G4 noin 35 % 
suurempi kuin muilla menetelmillä saatujen tulosten keskiarvo. Tämä ero johtunee pääasiassa 
persulfaattihapetuksesta. Tuloksia käyttävien viranomaisten tulisi velvoitetarkkailuohjelmia 
hyväksyessä päättää, 	halutaanko raudan osalta 'määrityttää kokonaisrauta vai ns. 
happoliukoinen rauta. 	Edellisessä tapauksessa muiden kuin persulfaattihapetukseen 
perustuvien menetelmien käyttö edellyttää myös esikäsittelyä ennen raudan mittaamista. 
Mangaanin määrityksessä persulfaattihapetukseen perustuvalla menetelmällä (Mn-1) ja muilla 
menetelmillä (Mn-2) saaduissa tuloksissa ero ei ollut niin suuri eroa kuin raudan määrityksessä. 
Kuitenkin näytteiden G3 ja G4 tulosten keskiarvo oli suurempi menetelmää Mn-1 
(persulfaattihapetus, fotometrinen määritys) käyttäneillä laboratorioilla kuin menetelmää Mn-2 
(FAAS, GFAAS) käyttäneillä laboratorioilla. 
3.2 Laboratorioiden pätevyyden tarkastelu 
Vertailukokeeseen osallistui yhteensä 84 laboratoriota. Tuloksista hyväksyttiin 70-100 % 
(taulukko 1), kun tulokset saivat poiketa enintään 10-30 % tavoitearvosta (pH: 1,5 % tai 3 
%).Useimmissa määrityksissä hyväksyttiin vähintään 90 % tuloksista. eniten poikkeavia 
tuloksia oli kokonaistypen (näytteet Dl ja D3), kalsiumin (näytteet E3 ja E4), sulfaatin 
(menetelmät SO4-2, näytteet E3 ja E4) ja raudan (menetelmät Fe-2, näytteet G3 ja G4) 
määrityksessä. Syitä poikkeaviin tuloksiin esitetään kohdassa 3.1. 
Laboratoriokohtaisesti tuloksista hyväksyttiin 74-100 % (liite 12). Laboratorioilla 1-36 on 
pitkäaikainen kokemus vesistövesien analysoinnissa. Näillä laboratorioilla 99 % tuloksista oli 
hyväksyttyjä. Vastaavasti laboratorioiden 37- 84 tuloksista hyväksyttiin 94 %. 
Akkreditoituja laboratorioita oli 38 %. Akkreditoinnilla ei ollut vaikutusta menestymiseen 
tässä vertailukokeessa. Akkreditoiduilla laboratorioilla hyväksyttiin keskimäärin 96 % 
tuloksista, kun koko aineistosta hyväksyttiin 97 %. 
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Taulukko 1. Yhteenveto tuloksista 
Table 1. Summary of the results 
Määritys Näyte Pitoisuus X Md CV (%) s1V011e (%) Lab Hyväksytyt 
Parameter Sample Concen- s,Q,ge, lkm/Grubbs z-arvot (%) 
Ira/ion Number of Accepted 
c labslGrubbs z-values 
pH al 6,87 6,87 6,86 0,5 1,5 80/0 100 
A2 7,41 7,42 1,7 3,0 80/0 96 
A3 6,60 6,60 1,6 3,0 70/0 97 
725 Al 7,39 7,49 7,49 2,5 5,0 80/7 91 
mS/m A2 21,0 21,0 3,0 5,0 80/5 94 
A3 13,4 13,4 4,6 5,0 80/5 95 
Alkaliniteetti-1 Bl 1,14 1,12 1,13 2,0 5,0 33/3 94 
Alkalinity-1 B2 0,295 0,294 2,2 10,0 34/3 97 
mmol/l B3 0,226 0,228 3,6 10,0 34/1 97 
B4 0,426 0,427 2,4 10,0 34/2 97 
Alkaliniteetti-2 Bl 1,14 1,15 1,15 1,5 5,0 32/6 87 
Alkalinity-2 B2 0,332 0,333 5,6 10,0 32/0 100 
mmo1/1 B3 0,264 0,264 6,4 10,0 32/0 100 
B4 0,464 0,464 2,5 10,0 32/2 100 
PPO4 Cl 119 119 120 2,8 5,0 67/3 96 
1g/1 C2 28,5 28,5 4,9 7,0 67/4 94 
C3 95,0 95,3 3,0 7,0 67/2 97 
C4 71,7 71,6 4,1 7,0 67/2 97 
Ptot Cl 178 183 184 2,8 7,0 70/4 94 
1g/1 C2 49,2 49,1 5,4 10,0 70/2 97 
C3 125 125 3,1 7,0 70/1 99 
C4 84,3 84,2 5,0 10,0 70/1 99 
Nr1_14 Dl 125 131 131 5,6 10,0 68/2 94 
1g/1 D2 86,7 86,2 5,7 10,0 68/3 96 
D3 41,7 41,5 14,3 15,0 68/2 91 
NN03+NO2 D1 225 234 233 4,7 7,0 64/4 92 
1g/1 D2 670 676 4,2 10,0 63/4 97 
D3 502 502 2,9 10,0 63/9 92 
Nom, Dl 350 362 360 10,0 10,0 62/3 88 
1g/1 D2 881 885 5,7 10,0 63/6 90 
D3 869 879 8,6 10,0 63/3 89 
missä 
c: 	 synteettisen näytteen teoreettinen pitoisuus (theoretical value of the synthetic sample) 
X: keskiarvo (mean value) 
Md: 	mediaani (median) 
CV: keskihajonta (standard deviation) 
s,avoite: 	kokonaisvirheen tavoitearvo 
slaget : 	 assigned value for total error 
Lab lkm/Grubbs: osallistuneiden laboratorioiden lukumäärä/Grubbs-testissä hylätyt tulokset 
Number of labs/Grubbs: number of participating laboratories/outliers (Grubbs) 
Hyväksytyt z-arvot: niiden tulosten osuus (%), joissa I  z < 2 
Accepted z-values: results (%), where /z/ < 2. 
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Taulukko 1 (j atk.) 
Table 1 (cont.) 
Määritys Näyte Pitoisuus X Md CV (%) S wile (%) Lab Hyväksytyt 
Parameter Sample Concen- s,arget lkm/Grubbs z-arvot (%) 
tration Number of Accepted 
C labs/Grubbs z-values 
Na El 8,00 8,00 7,94 7,1 7,0 53/0 91 
mg/I E2 4,30 4,27 4,7 7,0 53/4 92 
E3 1,82 1,81 6,0 10,0 53/4 92 
E4 2,65 2,64 6,2 10,0 53/2 96 
K El 2,50 2,48 2,48 5,7 7,0 51/2 92 
mg/l E2 2,40 2,42 6,3 10,0 51/2 96 
E3 0,645 0,644 9,6 10,0 51/1 90 
E4 1,13 1,13 6,3 10,0 51/2 96 
Ca El 12,0 12,0 12,0 3,5 5,0 55/4 93 
mg/l E2 7,17 7,18 5,0 7,0 55/3 95 
E3 2,27 2,27 6,1 7,0 55/5 85 
E4 4,83 4,84 6,3 7,0 55/2 89 
Mg El 3,50 3,45 3,47 3,3 5,0 54/4 93 
mg/I E2 3,49 3,55 6,6 10,0 54/1 96 
E3 1,14 1,15 5,1 10,0 54/5 91 
E4 2,05 2,06 6,0 10,0 54/3 94 
SO4-1 el 13,2 13,2 4,6 5,0 29/0 97 
mg/l E2 9,36 9,24 4,2 10,0 29/2 100 
E3 3,18 3,18 7,6 10,0 29/0 97 
E4 7,06 6,99 4,2 10,0 29/2 97 
SO4-2 el 13,2 13,1 3,7 5,0 31/3 90 
mgil E2 9,68 9,53 15,3 10,0 32/1 81 
E3 3,54 3,27 25,5 15,0 32/2 76 
E4 6,95 6,94 9,0 10,0 32/3 87 
Cl el 7,10 7,02 5,9 7,0 64/2 92 
mg/l E2 5,44 5,40 8,2 10,0 66/3 91 
E3 2,69 2,70 14,1 15,0 66/2 89 
E4 4,05 4,01 9,0 10,0 66/2 92 
F F1 1088 1070 1080 3,3 10,0 48/5 94 
µg/1 F2 181 177 13,3 10,0 48/1 85 
F3 360 362 6,8 10,0 48/3 94 
F4 688 700 7,0 10,0 48/2 96 
missä 
c: 	synteettisen näytteen teoreettinen pitoisuus (theoretical value of the synthetic sample) 
X: 	keskiarvo (mean value) 
Md: 	mediaani (median) 
CV: 	keskihajonta (standard deviation) 
5,aVO11e: 	kokonaisvirheen tavoitearvo 
storge,: 	assigned value for total error 
Lab lkm/Grubbs: osallistuneiden laboratorioiden lukumäärä/Grubbs-testissä hylätyt tulokset 
Number of labs/Grubbs: number of participating laboratories/outliers (Grubbs) 
Hyväksytyt z-arvot: niiden tulosten osuus (%),joissa Izi  <2 
Accepted z-values: results (%), where /z/ < 2.Concen-tration 
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Taulukko 1 (jatk.) 
Table 1 (cont.) 
Määritys Näyte Pitoisuus X Md CV (%) sta„o;,e (%) Lab Hyväksytyt 
Parameter Sample Concen- s,mge, lkm/Grubbs z-arvot (%) 
tration Number of Accepted z- 
c labs/Grubbs values 
Fe-1 01 400 408 403 3,0 10,0 37/0 100 
1.1g/1 02 732 731 3,0 10,0 37/1 97 
G3 1230 1230 2,9 15,0 36/1 97 
G3 441 439 2,9 15,0 37/1 100 
Fe-2 01 400 391 390 6,8 10,0 33/1 97 
µg/1 02 690 696 7,6 10,0 33/2 94 
G3 814 750 38,2 15,0 33/0 70 
G4 286 261 39,2 15,0 33/0 70 
Mn 01 350 353 353 3,5 10,0 31/1 100 
1.1g/1 02 217 216 3,7 10,0 31/2 100 
G3 166 167 7,3 15,0 31/1 97 
G4 73,3 74,0 6,4 15,0 31/1 97 
Mn 01 350 344 347 3,2 10,0 36/4 92 
µg/1 02 212 213 4,9 10,0 36/2 94 
G3 116 115 5,9 15,0 36/3 94 
G4 61,2 61,0 7,7 15,0 36/2 97 
missä 
c: 	synteettisen näytteen teoreettinen pitoisuus (theoretical value of the synthetic sample) 
X: 	keskiarvo (mean value) 
Md: 	mediaani (median) 
CV: 	keskihajonta (standard deviation) 
stav°i,e: 	kokonaisvirheen tavoitearvo 
slagel: 	assigned value for total error 
Lab lkm/Grubbs: osallistuneiden laboratorioiden lukumäärä/Grubbs-testissä hylätyt tulokset 
Number of labs/Grubbs: number of participating laboratories/outliers (Grubbs) 
Hyväksytyt z-arvot: niiden tulosten osuus (%), joissa Izi <2 
Accepted z-values: results (%), where /z/ < 2. 
Laboratorioista 81 % raportoi sisäisen laadunohjauksen tuloksia. Näiden laboratorioiden tuloksista 
hyväksyttiin 96 %. Vastaavasti niiden laboratorioiden tuloksista, jotka eivät raportoineet sisäisen 
laadunohjauksen tuloksia, hyväksyttiin 97 %. 
Laboratorioiden tuloksia voidaan pitää vertailukelpoisina varsinkin velvoitetarkkailumäärityksiä 
tekevien laboratorioiden osalta. 
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4 YHTEENVETO 
Suomen ympäristökeskuksen laboratorio järjesti marras- joulukuussa 1997 laboratorioiden 
välisen vertailukokeen laboratorioille, jotka määrittävät luonnonvesistä seuraavia analyyttejä: 
pH, sähkönjohtavuus, fosfaattifosfori- ja kokonaisfosfori, nitraatti-, ammonium- ja 
kokonaistyppi, maa-alkali- ja alkalimetallit, sulfaatti, kloridi, fluoridi, rauta ja mangaani. 
Vertailuun osallistui yhteensä 84 laboratoriota. 
Tulosten arvioimiseksi laskettiin z-arvo ja sitä varten asetettiin kokonaisvirheelle tavoitearvo 
5-15 % (pH: 1,5 % tai 3 %). Näin ollen vertailussa hyväksyttiin tulokset, jotka poikkesivat 
vähemmän kuin 3-30 % tavoitearvosta. Lopullinen keskiarvo laskettiin sen jälkeen, kun 
tulosaineistosta poistettiin poikkeavat tulokset (Grubbsin testi). 
Laboratorioiden tuloksia voidaan pitää vertailukelpoisina varsinkin vesistöjen 
velvoitetarkkailuja tekevien laboratorioiden osalta. Menetelmäkohtaisesti suurimpia eroja 
esiintyi raudan määrityksessä. Laboratorioiden tuloksista hyväksyttiin 97 %. 
5 SUMMARY 
On November-December 1997 the samples were distributed to the participating laboratories for 
determiantion of pH, y, alkalinity, nutrients, sodium, potassium, calcium mangnesium, sulfate, 
chloride, fluoride, iron and manganese. One sample with known concentration and 3-4 natural 
water samples were distributed (Appendix 2). 84 laboratories participated in the comparison 
test (Appendix 1). 
The results of each laboratory is presented in Appendixes 10/1 - 10/84 and the test is 
summarized in Table 1. The results of homogeneity and stability are presented in Appendixes 
4 and 5. No significant inhomogeneity was detected. The possible increase of pH- values in 
natural water samples during transportation was taken in consideration when the target bias was 
set. 
The average concentration, the standard deviation and the coefficient of variation were 
calculated after testing the outliers with Grubb's test. The assigned values of the artificial 
samples were calculated from the amounts of pure substances added to the samples (except 
sulfate and chloride), otherwise the mean values of the results after the rejection of outliers 
were taken as the assigned values as given in Table 1 and Appendixes 6, 10 and 11. 
Uncertainty of the assigned values was estimated of the selected data reported by the 
laboratories (Appendix 6). 
The comparison of performance of the laboratories was made using z-scores (Appedixes 9/1-
9/84, 10 and 11). The reults were accepted (I z < 2), if they deviated less than 3 % to 30 % 
from the assigned value. 
In this interlaboratory comparison totally 97 percent of the reults can be regarded to be 
accepted (Appendix 12). 
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LIITE 1. VERTAILUKOKEESEEN 6/1997 OSALLISTUNEET LABORATORIOT 
JULKISEN VALVONNAN ALAISET LABORATORIOT 
Espoon kaupungin vesi- ja viemärilaitos/ vesilaboratorio 
Etelä-Pohjanmaan Vesitutkijat Oy 
Helsingin yliopisto, Lammin biologinen asema 
Helsingin kaupungin ympäristölaboratorio 
Insinööritoimisto Paavo Ristola Oy 
Joensuun yliopisto, Karjalan tutkimuslaitos, Ekologian osasto 
Jyväskylän yliopisto, Ympäristöntutkimuskeskus 
Keskuslaboratorio, KCL 
Kokemäenjoen vesistön vesiensuojeluyhdistys ry 
Kymijoen vesiensuojeluyhdistys ry 
Lahden Tutkimuslaboratorio 
Lapin Vesitutkimus Oy 
Lounais-Suomen vesiensuojeluyhdistys ry 
Länsi-Uudenmaan vesi ja ympäristö ry 
Maa ja Vesi Oy, Ympäristölaboratorio 
Mikkelin seudun ympäristökeskus 
Pohjanmaan tutkimuspalvelu Oy 
PSV-Maa- ja Vesi Oy 
Saimaan Vesiensuojeluyhdistys ry 
Savo-Karjalan vesiensuojeluyhdistys ry 
Suunnittelukeskus Oy 

















Ekokem OY, Riihimäki 
Enso Oy , Tutkimuskeskus, Ympäristösuojelulaboratorio, Imatra 
IVO Teknologiakeskus, Voimalaitos- ja ympäristökemian tuotealue, Vantaa Kemira Chemicals Oy, 
Kokkolan tehtaat, Kokkola 
Materiaalilaboratorio, NK Cables, Pikkala 
Neste, Porvoon Jalostamon laboratorio, Porvoo 
Neste-Chemicals, Polyester PD/TS & 2P-laboratorio, Porvoo 
Outokumpu Polarit Oy, Tornio 




Porkkalan sokeripuhdistamo Oy, Kantvik 
Rautaruukki Oy, Raahen terästehdas, tutkimuskeskus, Raahe 
Säteri Oy, Valkeakoski 
UPM-Kymmene Oy, Pietarsaaren tehtaat, Tutkimuslaboratorio, Pietarsaari 
UPM-Kymmene Oy, Kaukas, Tutkimuskeskus, Kemian laboratorio, Lappeenranta 
Xyrofin Oy, Kotka 
KAUPUNKIEN VESI- JA VIEIMÄRILABORATOBIOT 
Heinolan elintarvike- ja ympäristölaboratorio 
Hämeenlinnan seudun KTT:n ky, ympäristö- ja elintarvikelaboratorio 
Imatran elintarvike- ja ympäristölaboratorio 
Joensuun kaupungin elintarvike- ja ympäristölaboratorio 
Kotkan kaupungin elintarvike- ja ympäristölaboratorio 
Oulun kaupungin elintarvike- ja ympäristölaboratorio 
Pohjois-Kymenlaakson Keskuslaboratorio 
Tampereen kaupungin vesilaitos, viemärilaitoksen laboratorio 
Valkeakosken kaupungin valvontalaboratorio 
Vantaan kaupungin elintarvike- ja ympäristölaboratorio 
Aäneseudun terveyshuollon ky, elintarviketutkimuslaitos 
KAUPUNKIEN ELINTARVIKE- JA YMPÄRISTÖLABORATORIOT 
Haapaveden ympäristölaboratorio 
Kauhajoen elintarvike- ja ympäristötutkimuslaitos 
Kokkolan seudun elintarvikelaboratorio 
Kuopion kaupungin ympäristöterveyslaboratorio 
Kuusamon elintarvike- ja vesilaboratorio 
Lieksan kaupungin elintarvikelaboratorio 
Raahen seudun terveydenhuollon Ky, elintarvike- ja vesilaboratorio 
Rauman kansanterveystyön ky, elintarvikelaboratorio 
Riihimäen seudun TKKY:n, elintarvike- ja vesilaboratorio 
Rovaniemen kaupungin elintarvikelaboratorio 
Salon elintarvikelaboratorio 
Seinäjoen elintarvike ja ympäristölaboratorio 
Tampereen kaupungin elintarvike-ja ympäristölaboratorio 
Turun kaupungin elintarvikelaboratorio 
TUTKIMUSLAITOKSET 
Maatalouden tutkimuskeskus, luonnonvarojen tutkimuslaitos 
Metsäntutkimuslaitos, Joensuun tutkimusasema 
Metsäntutkimuslaitos, Keskuslaboratorio 





MÄÄRITTÄNEET, EIVÄT TOIMITTANEET TULOKSIA 
Kemira Agro, Uusikaupunki 




LIITE 2. NÄYTTEIDEN VALMISTAMINEN 
Näyte Määritys Näytetyyppi Lisätyt analyytit Kestävöinti 
Al Johtokyky Synteettinen vesi KC1 - 




A3 Luonnonvesi pH 4,01 puskuriliuos (25 °C) 
B1 alkaliniteetti Synteettinen vesi Na2CO3 - 
B2 Luonnonvesi - 
B3 Luonnonvesi 0,01 mol/l HC1 
B4 Luonnonvesi - 




Synteettinen vesi C3H7Na2O6P • 5 H2O ja KH2PO4 
10 ml 4 molli H2SO 4 / 1 1 
C2 Luonnonvesi C3H7Na2O6P • 5 H2O ja KH2PO4 
C3 Luonnonvesi C3H7Na2O6P • 5 H2O ja KH2PO4 
C4 Luonnonvesi KH2PO4 
Dl N11H4 , 
NNO2+NO3, 
N 
Synteettinen vesi NH4C1 ja NaNO3  
— 
D2 Luonnonvesi NH4C1 
D3 Luonnonvesi NH4C1jaNaNO3 
El Na, K, 
Ca, Mg 
Synteettinen vesi NaC1, KC1, 
CaCl2 ja MgC12 
- 
el SO4 , 
C1 






Luonnonvesi - - 
E3 Luonnonvesi - 
E4 Luonnonvesi KC1 
F1 F Synteettinen vesi NaF - 
F2 Luonnonvesi NaF 
F3 Luonnonvesi NaF 
F4 Luonnonvesi NaF 
G1 Fe, 
Mn 
Synteettinen vesi FeC13 ja MnC12 0,5 ml väk. HNO3 / 100 ml 
tai 
0,5 ml 8 mol/l H3PO4 / 100 ml G2 Luonnonvesi FeC13 ja MnC12 
G3 Luonnonvesi MnC12 





LIITE 3. LABORATORIOILTA SAATU PALAUTE 
Laboratorio Kommentit kirjeistä SYKEn toimenpide 
Lab 1, 6, 11, 21, 35, 46, 
53, 54, 55, 58, 74, 81 
Näytteiden mukana lähetetyssä kirjeessä oli 
virheitä. 
Kirje tarkistutetaan jatkossa 2 eri henkilöllä. 
Laboratorio Kommentit näytteistä SYKEn toimenpide 
Lab 10, 17, 20, 33, 54, 
58, 62, 69, 71 
Näytepullon vuotaminen (yleensä pullon pin- 
ta tai näytekirje kostea). 
Tarvittaessa toimitettu uudet näytteet. Pullojen 
sulkeminen tarkastetaan jatkossa. 
Lab 69 Yksi näyte-etiketti puuttui. Foliolla peitetyt pullot tarkistetaan. 
Lab 21 Tilattu uusi pH-näyte mittausvirheen takia. Näyte toimitettu. 
Lab 14, 56, 58 Puuttui yksi näyte. Näyte toimitettu. 
Lab 36 Näytetarrat irronneet vedessä. Lisätty asiasta huomautus laboratorioiden osal-
listumisohjeeseen 
Laboratorio Kommentit tuloslistauksesta SYKEn toimenpide 
Lab 71 Tuloslistoissa yksikkövirhe. Yksikön muutos tapahtunut tulostuksessa. Me- 
nettely korjattu. 
Lab 2, 5, 28, 56, 60 SYKE koodannut laboratorion ilmoittaman Korjataan raporttiin. 
menetelmän väärin. 
Lab 61 Grubbsin ja z scores testin vertailtavuus. Yhteenvedon esitystapaa muutettu ja laborato- 
rioille toimitetut uudet tuloslistat. 
Lab 63 SYKE kirjoittanut P,o, 04 näytteen laborato- Korjattu raporttiin. 
rion tuloksen väärin. 
Lab 48 Kysely ensimmäisten tuloslistojen Mn kes- Laboratorioille toimitetut uudet tuloslistat. 
kiarvosta. 
Lab 11 Halunnut täsmentää Fe- ja Mn-menetelmi- Koodit pysyvät samana. 
ään. 
Lab 83 Laboratorio mitannut vain NNO3 (ei NN02+ Laboratorion tulokset poistettu lopullisessa 
NO3). käsittelyssä. 
Laboratorio Kommentit analysoinnista ja tuloksista SYKEn toimenpide 
Lab 2, 15, 20, 24, 25, Laboratorio ilmoittanut tuloksensa virheelli- Ei muutettu loppuraporttiin. 
38, 43, 44, 48, 71, 79, sesti. 
80, 81 
Lab 44 Näytteet G2 ja G3 Fe pitoisuudet eivät olleet Alustava mittaus tehty ilman hapetusta. Jatkos- 
ilmoitetulla alueella. sa näytteet hapetetaan esianalysoinnissa. 
Lab 6 Kysely menetelmän vaikutuksesta Fe-tulok- Laboratorioille lähetetty myös 
siin. menetelmäkohtaiset tulostukset tammikuussa 





LIITE 4. NÄYTTEIDEN HOMOGEENISUUDEN TESTAUS 
Fluoridi ja kloridimääritys (määritykset/näyte, kts. liite 2) 
Pullo F/F2 µg/1 F/F3, µg/1 F/F4, µg/1 CUE2, mg/I CUE3, mg/1 CUE4 
1 169; 175 365; 365 679; 704 5,383; 5,355 2,639; 2,653 3,969; 3,991 
2 169; 173 365; 369 679; 707 5,355; 5,358 2,633; 2,647 3,995; 4,026 
3 169; 174 368; 377 680; 708 5,391; 5,387 2,643; 2,647 3,995; 4,002 
4 169; 173 366; 377 681; 704 5,382; 5,378 2,639; 2,646 4,002; 4,008 
5 170; 172 365; 376 682; 710 5,398; 5,364 2,589; 2,667 4,017; 3,929 
6 169; 173 366, 376 683; 700 5,372; 5,388 2,672; 2,629 3,997; 3,987 
7 171; 174 366; 379 679; 702 5,362; 5,377 2,653; 2,671 3,997; 4,008 
X 171,4 370,0 692,7 5,375 2,645 3,997 
s-tavoi- 
te 
10 % 10 % 10 % 10 % 15 % 10 % 
Määritys/pullo o sa sju ss sju F 
F/F2 17,1 2,95 0,17 0 0 0,09 
F/F3 37 6,59 0,18 0 0 0,38 
F/F4 69,3 17,6 0,25 0 0 0,02 
ClIE2 0,538 0,013 0,02 0,005 0,01 1,31 
ClIE3 0,397 0,025 0,06 0 0 0,34 
ClIE4 0,4 0,025 0,06 0,005 0,01 1,08 
missä 
o = tavoite kokonaisvirheelle vertailukokeessa ( o = s-tavoite x X) 
sa = keskihajonta määrityksessä (Analytiikan) 
ss = keskihajonta näytteen jaossa (pullojen välinen) 
F = laskettu F-arvo (F-kriittinen = 3,87: 6 ja 7 vapausastetta) 
Johtopäätökset: 
Vertailukokeessa suhteiden sa/oja ss  /o tulisi olla pienempi kuin 0,3. Ehto täyttyy F- ja Cl-määrityksel-
le. Lisäksi F-arvo on pienempi kuin F-kriittinen arvo. Näytteitä voidaan pitää homogeenisina. 
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Alkaliniteetin ja mangaanin määritys (määritykset/näyte, kts liite 2) 






Mn/G2, µg/1 Mn/G3, µg/1 Mn/G4, µg/1 
1 0,293; 0,291 0,227; 0,227 0,426; 0,424 198; 200 110;109 62; 62 
2 0,293; 0,291 0,227; 0,227 0,424; 0,418 198; 201 111; 110 61; 62 
3 0,291; 0,289 0,227; 0,229 0,420; 0,420 196; 201 113; 111 62; 62 
4 0,293; 0,291 0,229; 0,227 0,424; 0,422 194; 204 111; 114 62; 62 
5 0,291; 0,289 0,229; 0,227 0,420; 0,422 197; 202 113; 113 63; 63 
6 0,293; 0,293 0,229; 0,229 0,420; 0,420 201; 201 110; 113 64; 63 
7 0,293; 0,293 0,229; 0,227 0,420; 0,418 202; 209 111; 114 62; 61 
8 199; 199 112; 114 64; 62 
X 0,292 0,228 0,421 200,1 111,8 62,3 
s-tavoite 10% 10% 10% 10% 15% 15% 
Määritys/pullo o sa  Sju ss SJU F 
Alk.1B2 0,029 0,0012 0,04 0,0009 0,03 2,20 
Alk.1B3 0,023 0,0011 0,05 0 0 0,83 
A1k.1B4 0,042 0,0019 0,05 0,0015 0,04 2,28 
Mn/G2 20,0 3,64 0,18 0 0 0,80 
Mn/G3 16,8 1,52 0,09 0,64 0,04 1,36 
Mn/G4 9,35 0,66 0,07 0,59 0,06 2,59 
missä 
o = tavoite kokonaisvirheelle vertailukokeessa ( o = s-tavoite x X) 
sa = keskihajonta määrityksessä (Analytiikan) 
ss = keskihajonta näytteen jaossa (pullojen välinen) 
F = laskettu F-arvo (F-kriittinen = 3,87: 6 ja 7 vapausastetta; 3,50: 7 ja 8 vapausastetta) 
Johtopäätökset: 
Vertailukokeessa suhteiden sa/a ja sS/a tulisi olla pienempi kuin 0,3. Ehto täyttyy F- ja Cl-





Fosfaatin ja kokonaistypen määritys (määritykset/näyte, kts. liite 2) 
Pullo Pr04/C2 µg/1 PP04/C3, µg/1 PP04/C4, µg/l NcavD2, µg/1 N,0 /D3, µg/1 
1 29,33; 29,83 95,86; 95,79 71,29; 72,16 938,8; 987,6 899,0; 890,1 
2 29,69; 29,62 95,57; 97,56 72,09; 72,45 904,6; 885,6 942,3; 886,7 
3 29,83; 28,46 100,06; 95,93 72,38; 72,31 911,4; 877,8 919,9; 886,3 
4 29,83; 29,76 97,31; 96,08 72,53; 72,45 917,4; 890,0 1153,4; 907,0 
5 29,91; 30,05 96,66; 95,86 72,16; 72,45 895,6; 914,2 881,7; 880,6 
6 29,98; 29,83 96,15; 95,64 71,94; 72,23 899,3; 909,5 866,9; 871,1 
7 28,31; 28,31 95,64, 96,30 72,45; 71,44 890,4; 898,0 944,1; 880,8 
8 29,76; 29, 76 96,08; 95,57 72,31; 72,16 
X 29,52 96,38 72,18 908,6 915,0 
s-tavoite 7 % 7 % 7 % 10 % 10 % 
Määritys/pullo 6 Sa Sa/6 S, S,/a F 
PPO4/C2 2,07 0,369 0,18 0,485 0,23 4,45 
P O4/C3 6,75 1,23 0,18 0 0 0,73 
PPO4/C4 5,05 0,363 0,07 0 0 0,91 
N,ovD2 90,8 19,14 0,21 20,5 0,23 3,3 
N,0 /D3 91,5 70,22 0,77 19,6 0,21 1,16 
missä 
a = tavoite kokonaisvirheelle vertailukokeessa ( o = s-tavoite x X) 
sa = keskihajonta määrityksessä (Analytiikan) 
ss = keskihajonta näytteen jaossa (pullojen välinen) 
F = laskettu F-arvo (F-kriittinen = 3,87: 6 ja 7 vapausastetta; 3,50: 7 ja 8 vapausastetta) 
Johtopäätökset: 
Vertailukokeessa suhteiden sa/oja ss/o tulisi olla pienempi kuin 0,3. Ehto täyttyy muille näytteille 
paitsi kokonaistypelle näytteessä D3. Tälle näytteelle sa/6 on suurempi kuin tavoite 0,3. Tämän 
näytteen pullon 4 rinnakkaismääritysten tulokset poikkeavat 24 % keskiarvosta, kun normaalisti ko. 
pitoisuusalueella rinnakkaismääritysten ero on enintään 10 % luonnonvesille. Kyseessä on näin ollen 
satunnaisvirhe, joka kohottaa analyyttistä keskihajontaa (sa) ko. näytesarjan määrityksessä. F-arvo on 
pienempi kuin F-kriittinen arvo lukuun ottamatta näytettä C2 (PP04). Ko. näytteessä ss on kuitenkin 
pienempi kuin 0,3 ja homogeenisuusehto täyttyy. Näytteitä voidaan pitää homogeenisina. 
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LIITE 5. NÄYTTEIDEN SÄILYVYYDEN TESTAUS 







Keskiarvo *) Mediaani *) 
Alkaliniteetti., 
mmolli 
B1 1,11 1,13 1,12 1,12 1,12 
B2 0,292 0,297 0,291 0,294 0,294 
B3 0,228 0,229 0,228 0,228 0,226 
B4 0,421 0,424 0,422 0,426 0,427 
Pr04, 11g/1 
Cl 121,2 121,9 121,9 119 120 
C2 29,5 29,5 29,7 28,5 28,5 
C3 95,5 96,4 96,0 95,0 95,3 
C4 72,1 72,2 72,2 71,7 71,6 
pH 
al 6,86 6,82 6,88 6,87 6,86 
A2 7,32 7,41 7,42 7,41 7,42 
A3 6,36 6,41 6,63 6,60 6,60 
NNB4, 1 gn 
Dl 128,5 135,5 °"> 129,5 131 131 
D2 90,5 89,9 93,7 86,7 86,2 
D3 37,5 46,8 '"> 40,6 41,7 41,5 
*) Laskettu osallistuneiden laboratorioiden tuloksista 
**) Näytteet sentrifugoitu ennen mittausta 
Johtopäätös: 
pH-arvoa lukuun ottamatta analyyttien pitoisuuksissa ei ole tapahtunut muutoksia testausajankohtana. 
Luonnonvesinäytteen A3 pH-arvo on kohonnut säilytyksen aikana. Kuitenkin mittausajankohtana 
saatu tulos vastaa laboratorioiden tulosten keskiarvoa. Tulosten lopullisessa listauksessa asetettiin 
kokonaisvirheen tavoitearvoksi näytteille A2 ja A3 0,2 pH-yksikköä (3 %). Tavoitearvo alustavassa 
tulosten listauksessa oli 0,1 pH-yksikköä (1,5 %). 
LIITE 5/2 
Sähkönjohtavuuden, kokonaisfosforin, nitraatti- ja kokonaistypen, alkali- ja maa- 
alkalimetallien tulokset ennakkoanalysoinnin (14.-21.11) ja varsinaisen analysoinnin (25.-27.11) 
ajankohtana 
Analyytti/Näyte 14.-21.11 25.-27.11 Keskiarvo *) Mediaani 	*) 
mS/m 
Al 7,40 7,43 7,49 7,49 
A2 20,8 21,0 21,0 21,0 
A3 12,0 14,12 13,4 13,4 
Ptp 	gfI 
Cl 186 182 183 184 
C2 49,4 48,8 49,2 49,1 
C3 125 125 125 125 
C4 84,8 84,2 84,3 84,2 
N 	/1 
Dl 221 234 234 233 
D2 668 678 670 676 
D3 475 500 502 502 
N 	, 
Dl 360 386 362 360 
D2 900 949 881 885 
D3 830 962 869 879 
Na, m /l 
El 8,11 8,10 8,00 7,94 
E2 4,32 4,48 4,30 4,27 
E3 1,82 1,84 1,82 1,81 
E4 2,60 2,66 2,65 2,64 
K, m/1 
El 2,65 2,55 2,48 2,48 
E2 2,57 2,35 2,40 2,42 
E3 0,68 0,65 0,645 0,644 
E4 1,16 1,13 1,13 1,13 
Ca, mg/1 
El 12,0 .11,95 12,0 12,0 
E2 7,07 7,01 7,17 7,18 
E3 2,27 2,23 2,27 2,27 
E4 4,79 4,69 4,83 4,84 
Mg, m /1 
El 3,46 3,45 3,45 3,47 
E2 3,53 3,45 3,49 3,55 
E3 1,15 1,15 1,14 1,15 
E4 2,04 2,07 2,05 2,06 




Sulfaatin, kloridin, fluoridin, raudan ja mangaanin tulokset ennakkoanalysoinnin (14.-21.11) ja 
varsinaisen analysoinnin (25.-27.11) ajankohtana 
Analyytti/Näyte 14.-21.11 25.-27.11 Keskiarvo *) Mediaani 	*) 
SO4, mg/1 
el 13,2 13,2 13,2 13,2 
E2 9,1 9,1 9,35 9,24 
E3 3,1 3,1 3,18 3,18 
E4 6,8 6,8 6,96 6,95 
Cl, mg/1 
el 7,2 6,9 7,10 7,02 
E2 5,3 5,4 5,44 5,40 
E3 2,7 2,6 2,69 2,70 
E4 4,0 4,0 4,05 4,01 
F, 	/1 
Fl 1048 1045 1070 1080 
F2 170 170 181 177 
F3 362 365 360 362 
F4 674 687 688 700 
Fe, j.tgIl **)  
G 1 353 389 400 
G2 614 696 703 
G3 668 913 722 
G4 229 323t 248 
Mn, 	/1 
G1 341 349 348 
G2 201 
G3 112 116 114 
G4 60 62,5 61,8 
*) Laskettu osallistuneiden laboratorioiden tuloksista (Fe, Mn ja SO4: vastaava menetelmä) 




LIITE 6. VERTAILUARVOJEN LUOTETTAVUUS 
Määritys Näyte Pitoisuus X Md Org. labora- Vertailu- Epävarmuus 
Parameter Sample Concentrat torion tulos arvo Uncertainty 
ion Result of the Assigned 
C organ. lab value 
pH al 6,87 6,87 6,86 6,87 6,87 0,06 
A2 7,41 7,42 7,41 7,41 0,20 
A3 6,60 6,60 6,53 6,60 0,20 
Y25 Al 7,39 7,49 7,49 7,43 7,39 0,28 
mS/m A2 21,0 21,0 21,0 21,0 0,88 
A3 13,4 13,4 14,1 13,4 1,06 
Alkaliniteetti-1 B1 1,14 1,12 1,13 1,124 1,14 0,040 
Alkalinity-1 B2 0,295 0,294 0,291 0,295 0,020 
mm01/1 B3 0,226 0,228 0,228 0,226 0,012 
B4 0,426 0,424 0,422 0,426 0,016 
Pp04 C 1 119 119 120 122 119 5,6 
µg/1 C2 28,5 28,5 29,7 28,5 2,0 
C3 95,0 95,3 96,0 95,0 3,2 
C4 71,7 71,6 72,2 71,7 3,5 
Ptot C 1 178 183 184 182 178 10,0 
µg/1 C2 49,2 49,1 48,8 49,2 4,5 
C3 125 125 125 125 7,0 
C4 84,3 84,2 84,2 84,3 8,2 
NNH4 D1 125 131 131 129,5 125 6,4 
µg/1 D2 86,7 86,2 93,7 86,7 6,4 
D3 41,7 41,5 41,2 41,7 6,8 
NN03+NO2 D1 225 234 233 234 225 17,0 
µg/1 D2 670 676 678 670 25,6 
D3 502 502 500 502 17,8 
N,0, D1 350 362 360 386 350 37,4 
µg/1 D2 881 885 949 881 76,4 
D3 869 879 962 869 76,6 
missä 
c: 	 synteettisen näytteen teoreettinen pitoisuus (theoretical value of the synthetic sample) 
X: keskiarvo (mean value) 
Md: 	 mediaani (median) 
epävarmuus: 	arvioitu valittujen laboratorioiden tulosten hajonnasta (95 % luotettavuus) 
uncertainty.• 	estimated from the results of the selected laboratories (95 % confidence level) 
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Määritys Näyte Pitoisuus X Md Org.labora- Vertailu- Epävarmuus 
Parameter Sample Concen- torion tulos arvo Uncertainty 
tration Result of the Assigned 
C organ. lab value 
Na E1 8,00 8,00 7,94 8,10 8,00 0,44 
mg/1 E2 4,30 4,27 4,48 4,30 0,32 
E3 1,82 1,81 1,84 1,82 0,18 
E4 2,65 2,64 2,66 2,65 0,26 
K El 2,50 2,48 2,48 2,55 2,50 0,22 
mg/1 E2 2,40 2,42 2,35 2,40 0,16 
E3 0,645 0,644 0,65 0,645 0,08 
E4 1,13 1,13 1,13 1,13 0,06 
Ca El 12,0 12,0 12,0 11,95 12,0 0,54 
mg/1 E2 7,17 7,18 7,01 7,17 0,40 
E3 2,27 2,27 2,23 2,27 0,08 
E4 4,83 4,84 4,69 4,83 0,20 
Mg El 3,50 3,45 3,47 3,48 3,50 0,24 
mg/1 E2 3,49 3,55 3,45 3,49 0,20 
E3 1,14 1,15 1,15 1,14 0,06 
E4 2,05 2,06 2,07 2,05 0,10 
SO4-1 el 13,2 13,2 13,2 13,2 0,90 
mg/1 E2 9,36 9,24 9,09 9,36 1,00 
E3 3,18 3,18 3,09 3,18 0,46 
E4 7,06 6,99 6,82 7,06 0,56 
SO4-2 el 13,2 13,1 13,2 0,98 
mg/1 E2 9,68 9,53 9,68 1,54 
E3 3,54 3,27 3,54 0,92 
E4 6,95 6,94 6,95 0,88 
Cl el 7,10 7,02 6,94 7,10 0,34 
mg/1 E2 5,44 5,40 5,37 5,44 0,42 
E3 2,69 2,70 2,63 2,69 0,28 
E4 4,05 4,01 3,97 4,05 0,36 
F F1 1088 1070 1080 1045 1088 78 
µg/1 F2 181 177 170 181 28 
F3 360 362 365 360 46 
F4 688 700 687 688 121 
missä 
c: 	 synteettisen näytteen teoreettinen pitoisuus (theoretical value of the synthetic sample) 
X: keskiarvo (mean value) 
Md: 	 mediaani (median) 
epävarmuus: 	arvioitu valittujen laboratorioiden tulosten hajonnasta (95 % luotettavuus) 




Määritys Näyte Pitoisuus X Md Org.labora- Vertailu- Epävarmuus 
Parameter Sample Concen- torion tulos arvo Uncertainty 
tration Result of the Assigned 
C organ. lab. value 
Fe-1 G1 400 408 403 400 400 20 
µg/1 G2 732 731 734 734 38 
G3 1230 1230 1220 1220 66 
G3 441 439 439 439 18 
Mn-1 G1 350 353 353 338 338 16 
µg/1 G2 217 216 216 216 14 
G3 166 167 153 153 22 
G4 73,3 74,0 71 71 8 
Mn-2 G1 350 344 347 341 341 26 
µg/1 G2 212 213 201 201 24 
G3 116 115 112 112 16 
G4 61,2 61,0 59,5 59,5 10 
missä 
c: 	 synteettisen näytteen teoreettinen pitoisuus (theoretical value of the synthetic sample) 
X: keskiarvo (mean value) 
Md: 	mediaani (median) 
epävarmuus: 	arvioitu valittujen laboratorioiden tulosten hajonnasta (95 % luotettavuus) 
uncertainty.• 	estimated from the results of the selected laboratories (95 % confidence level) 
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LIITE 7/2 	 28 
Määritys Menetelmäkoodit 
pH 1. SFS 3021 
2. Muu 
Y25 1. SFS 3022 
2. SFS-EN 27888 
3. Muu 
Alkaliniteetti -1 1. Titraus pH 4,2 ja 4,5 tai Gran-titraus 
Alkaliniteetti-2 1. Titraus pH 4,5 
PP04 1. SFS 3025 (manuaalinen) 
2. SFS 3025 (automaattinen) 
3. Muu 
Ptot 1. SFS 3026 (manuaalinen) 
2. SFS 3026 (automaattinen) 
3. Muu 
NNH4 1. SFS 3032 (manuaalinen) 
2. SFS 3032 (automaattinen) 
3. Muu 
N NO3+NO2 1. Cu1Cd-pelkistys, CFA- tai FIA-tekniikka 
2. Cu/Cd- tai Cu/Hg-pellcistys (manuaalinen) 
3. Ionikromatografia 
4. Muu 
N,,, 1. K2S20$-hapetus, N NO3+NO2-maaritys (automaattinen) 
2. K2S208-hapetus, N NO3+NO2-mäaritys (manuaalinen) 
3. Muu 
Na, K, Ca, Mg 1. FAAS 
2. Muu 
SO4-1 1. Ionikromatografinen 
SO4-2 1. Turbidimetrinen 
2. Nefelometrinen 
3. Muu 
Cl 1. Ionikromatografinen 
2. Potentiometrinen titraus SFS 3006 
3. Mohrin titraus SFS 3002 
4. Muu 
F 1. Ioniselektiivinen elektrodi SFS 3027 
2. Muu 
Fe-1 1. K25208-hapetus, fotometrinen TPTZ, SFS 3028 
Fe-2 1. FAAS tai GFAAS 
2. Muu 
Mn-1 1. K25208-hapetus, fotometrinen, SFS 3033 
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LIITE 9. TULOKSISSA ESIINTYVIÄ KÄSITTEITÄ 
Variable 	 the determinant 
Test the sample identification number 
Method code the results are grouped by different analytical methods 
Unit the sample unit 
-is, -2s, -3s lab's result is smaller than the assigned value 
0 lab's result is equal with the assigned value 
+is, +2s, +3s lab's result is greater than the assigned value 
z value the value-score test I result lab - assigned value I I (assigned value x target 
deviation %), target deviation % is the target value for the bias 
Grubbs test YES, laboratory passed Grubbs outlier test 
NO, laboratory failed Grubbs outlier test 
Assigned value the theoretical concentration, the expected value for known samples 
(the other samples: the assigned value = the mean value of the data) 
Target dev. the target bias 
Lab's result the result of the laboratory specified in the header 
Md. the median value of the results 
Mean the mean value of the results 
St. dev. the standard deviation 
CV% the relative variation of accepted results passed by Grubbs test 
Passed the number of the laboratories that passed the test 
Failed Grubbs test the number of the laboratories which failed according to Grubbs tests 
Missing the number of results lower than limit of detection 




LIITE 10. LABORATORIOKOHTAISET TULOKSET 
RESULTS OF THE Interlaboratory Comparison 6/1997 Lab 1 






















pH al I I 	I 	X 	0 1 I I -0.39 Yes 6.87 1.5 % 6.831 6.86 6.87 0,0318 0.5 % 78 2 0 80 
pH A2 x 	II 	0 	I I -2.3B No 3.0 % 6.88 7.42 7.41 0.126 1.7%77 3 0 80 
H A3 x1 	o I I -1.26 Yes 3.0 6.35 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity Al mS/m ox 	! 0.14 Yes 7.39 5.0 % 7.44 7.49 7.49 0.190 2.5% 73 7 0 80 
Conductivity A2 mS/m I 	I 	X0 	 I I -0.48 Yes 5.0°! 20.5 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I I 	I ____2_L I 0.39 Yes 5.0 % 13.66 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B7 mmol/I x 	I 	0 I -1.40 Yes 1.14 5.0 % 1.06 1.13 1.12 0.0222 2.0 % 30 1 33 
Alkalini 	-1 B2 mmol/l I 	I 	x 	o 	I I -0.92 No l0' 0.268 0294 0295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmo!A I 	I 	x 	0 	I 	I I 7 Yes  _i9° 0.204 0.228 0226 0.00807 3.6% 33 1 0 34 
Alkalini 	-1 B4 mmol/l I 	x o -0.56 Yes 10.0 % 0.402 0.427 0.426 0.0103 2.4% 32 2 0 34 
Alkalinit -2 B1 mmol/I 1.14 5.0 °/ 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 mmolA  !9P0 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalinit -2 63 mmol/I 10.0 % 0264 0264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I 10.0 0.464 0.464 0.0116 2.5%30 2 0 32 
P-PO4 Cl I I I 	o 	I x 	I 	I 1.51 Yes 119 5.00 128 120 119 3.32 2.8% 64 3 0 67 
P-PO4 C2 !I 0 x 	I 1.45 Yes 7.0 % 31.4 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I x 	0 	I I 	I -1.05 Yes  _7:°j° 88 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 I I xl 	o 	I I 	I -1.24 Yes 7.0 % 65.5 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot cl 11 I I ( 	0 	I x 	j 2.09 No 178 _Lc _Y2 204 184 183 5.11 2.8% 66 4 joi 70 
Ptot C2 A I I I 	ox I 	I 0.28 Yes 10.0% 50.6 49.1 49.2 2.65 54° 68 2 0 70 
Ptot C3 A I I I 	ox I 	I 0.34 Yes 7.0 % 128 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 ll I I x 	o I 	I •1.07 Yes j9% 75.3 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 Dl /I I I I o Ix I 	I 1.20 Yes 125 10.0 % 140 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 /1 I I o I x 1.30 Yes 10.0 % 98 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 I I ox 	I 0.21 Yes 15.0% 43 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 Dl !I I I _2__X__  I 0.89 Yes 225 7.0 % 239 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I I x 0.07 Yes 10.0 % 675 676 670 28.0 4-2 % 59 4 0 63 
N-NO2+NO3 D3 A 1 	ox 	I I 0.16 Yes 9_% 510 502 502 14.6 2.9 °/ 54 9 0 63 
Ntot 	ji  0.11 Yes 350 10.0 % 354 360 362 36
.3 iiIo 13 2 1 	62 
Ntot D2 /I I 	x o -0.42 Yes 10.0 % 844 885 881 50.5 5.7 % 56 6 1 63 
Ntot 	JD3 /1 I I I 	X I 	I 0.08 Yes 10.0% 862 879 869 74.4 8.6 % 59 3 1 63 
Na L±L I I x -0.04 Yes 8 7L0 % 
7.98 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I I I 	x o I 	I -0.50 Yes 7.0 % 4.15 &274.3 0201 4.7 % 49 4 0 53 
Na E3 _!9!!_ I I 	x 	0 I I i -0.99 Yes 10.0 % 1.64 1.81 1.82 0.110 6.0Y 49 4 0 53 
Na E4 m Ix 	o -0.79 Yes 10.0 % 2.44 2.642.6 0.164 62 % 51 2 0 53 
K E1 m /I I 	I x 	o I 0.74 Yes 2.5 7.0 % 2.3748 2.48 0.142 51° 49 2 0 ! 	51 
K E2 m /I I I 	I 	xo I I 	I -0.29 Yes 10.0 % 2.33 2.42 2.40 0.151 6.3%49 2 0 51 
K E3 m A I x 	0  I I 	I -0.70 Yes 10.0 % 0.6 0.644 0.645 0.0620 9.6% 49 1 1 i 	51 
K E4 m /l I I 	I 	XO I ! 	! -0.35 Yes  1.09 1.13 1.13 0.0707 6.3% 49 1 	2 0 ! 	51 
Ca E7 m xo I -0.17 Yes 12 5.0 % 11.9 12.0 12.0 0.425 3.5 % 51 4 0 	! 	55 
Ca E2 m /I I I 	ox I 	I 0.38 Yes _______L2° 7.36 7.18 7.70. 5.°% L 0 	i 	55 
Ca E3 m A I I 	x 	o I -0.88 Yes 7.0 % 2.131 2.27 2.27 0.139 6.1%5O 5 0 	! 	55 
Ca E4 m xo -0.24 Yes 7.0 % 4751 4.84 4.83 0.305 6.3%53 2 0 	55 
M E1 m /I I 	x 	0 I _Y_  3.5 5.0 % 3.311 3.47 3.45 0.113 3.3% 50 4 0 	54 
M E2 m I 	I 	xo I I -0.34 Yes 10.0 % 3.37 3.55 3.49 0.231 6.6%53 1 0 	54 
Mg E3 m A I I 	x o -0.61 Yes  1.071 1.15 1.14 0.0586 5.1% 48 5 1 	54 
Mg E4 m /I I I 	I 	xo I I I -0.24 Yes 10° 2 2.06 2.05 0.124 6.0% 51 3 0 	54 
SO4-1 et m /I  ___c1 13.2 13.2 0.605 4.6 °/ 29 0 0 	129 
SO4-1 E2 m A Q_% 9.24 9.36 0.395 4.2 % 27 I 	2 0 	i 	29 
SO4-1 E3 m JI 10.0 3.18 3.18 0.242 7.6 % 29 0 0 	i 	29 
SO4-1 E4 m A 10.0% 6.99 7.06 0297 4.2 % iL 2 0 	29 
SO4-2 el m9i1 I 	I 	I 	x 	I 	I I 0.08 Yes 5.0 % 13.25 13.1 13.2 0.491 3.7 % 28 3 0 	1 	31 
SO4-2 E2 m9/1 I 	I 	I 	xo 	I 	I I 0.24 Yes 10.0 % 9.45 9.53 9.68 1.48 15.3 % 31 1 0 	32 
SO4-2 E3 m !I I 	I 	I 	xo 0.36 Yes 15.0 % 3.351 3.27 3.54 0.903 25.5 % 27 2 3 	I 	32 
SO4-2 E4 m/1 I 	I 	I 	ox 	I 	I I 0.29 Yes 10.0 % 7.151 6.94 6.95 0.628 9.0 % 28 3 1 	132 
CI el ni/1 I 	I 	x 	0 	I I 1 	-0.40 Yes 7.0 % 6.9 7,02 7.10 0.418 5.9 % 60 2 2 	164 
CI E2 m/l XI 	I 	I 	o 	I 	I I 	-5.04 No 10.0% 2.7 5.40 5.44 0.444 8.2% 61 3 2 	66 
CI E3 mi1 I 	I 	I 	0 	! 	! IX 	1 	7.71 No 15.0 % 5.8 2,70 2.69 0.379 14.1 % 61 2 3 	166 
CI E4 mi1 I 	I 	I x 	0 	1 	! I 	-0.86 Yes 10.0% 3.7 4,01 4.05 0.364 9.0% 61 2 3 	I 	66 
F Fl A I 	I 	I 	x 	I 	I I 	-0.03 Yes 1088 10.0 % 1085 1 080 1 070 35.4 3.3 % 43 I 	5 0 	i 	48 
F F2 /I I I 	0 	I x 	I 1 I 	1.33 Yes 10.0% 205 177 181 24.1 13.3 % 47 1 0 	1 48 
F F3 I 	I 	I 	o 	x 	I 	I 1 0.42 Yes 10.0% 375 362 360 24.5 6.8 % 45 3 0 	• 	48 
F F4 1.1911 I 	I 	I 	0 	x 	I 	I I 0.61 Yes 10.0 % 730 700 688 47.9 7.0 % 46 2 0 	48 
Fe-1 G1 pJl 400 10.0 % 403 408 12.1 3.0 % 37 0 0 	37 
Fe-1 G2 A 10.0 % 731 732 22.1 3.0 % 36 I 	1 0 	137 
Fe-1 G3 /l 15.0 % 1 230 1 230 36.1 2.9 % 35 1 	1 0 	; 	36 
Fe-1 G4 A 15.0% 439 441 
12.8 2.9 % 36 1 0 	'. 	37 
Fe-2 G1 Ii 11 I 	I 	I x 	0 	I -0.85 Yes 400 10.0 % 366 390 391 26.6 6.8 % 	32 1 0 	! 	33 
Fe-2 G2 /1 I 	I 	XI 	0 	I 	I 	1 I 	-1.14 Yes 10.0 % 611 696 690 52.7 7.6 % 	31 2 0 	33 
Fe-2 G3 IJJ1 I 	IX 	1 	0 	I 	I 	I i 	-1.68 Yes 15.0 % 6091 750 814 311 38.2 % 	33 0 0 	33 
Fe-2 G4 I 	x o 	I 	I 	I -1.91 Yes 15.0 % 204 261 286 112 392 % 33 0 0 	! 	33 
Mn-1 G1 350 10.0 % 353 353 122 3.5 % 30 1 0 	31 
Mn-1 G2 !I 10.0 % 216 217 8.00 3.7 % 	29 2 0 	131 
Mn-1 G3 /I 15.0 % 167 166 12.2 7.3 % 30 1 0 	31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 	30 1 0 	I 	31 
Mn-2 G1 J94 xl 	I 	I 	o 	I 	II -3.80 No 350 10.0 % 217 347 344 11.0 3.2% 32 4 0 	136 
Mn-2 G2 /I II 	I 	ox 	I 	I 	I 0.33 Yes 10.0% 219 213 212 10.3 4.9% 34 2 0 	; 	36 
Mn-2 G3 1.19/1 I 	I 	I 	x 	I 	I 	I -0.06 Yes 15.0% 115 115 116 6.88 5.9% 33 3 0 	136 






























I 	x 	I 	I 	I •0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 	78 2 0 80 
I 	I 	X 	I 	I 0.09 Yes 3.O% 7.43 7.42 7.41 0.126 1.7 % 	77 3 0 80 
I 	I 	xO 	I 	I -0.15 Yes 1P !o iii7 6.60 6.60 0.108 J 	ii 3 0 79 W
I 
mS/m I x° 	I 	I 0.27 
/m 
Yes
mS I 	I 	I 	° 	I 	I 	x 3.24 No 
ms/m I 	II 	x 	I 	I 0.00 Yes 5.0 % 13.4 13.4 13.4 0.613 4.6 % 	78 2 0 80 
Alkalini 	-1 	B1 mmo A 1.14 5.0% 1.13 1.12 0.0222 2,0 % 	30 3 0 33 
Alkalini 	-1 	B2 mmolll 10.0 % 0.294 0295 0.00657 2.2 % 	31 3 0 34 
Alkalini 	-1 	B3 mmolA 0.228 0.226 0.00807 3.6 % 	33 1 0 34 
Alkalini 	-1 	84 mmol/I 10.0% 0.427 0.426 0.0103 2.4% 	32 2 0 34 
Alkalini 	-2 	B1 mmolA I x 	I 	I I 0.04 Yes 1.14 5.0 % 1.142 1.15 1.15 0.0178 1.5 % 	26 6 0 32 
Alkalinity-2 	B2 mmol/I X° I -0.39 Yes 10.0% 0.319 0.333 0.332 0.0187 5.6° 	32 0 0 32 
Alkalinity-2 	B3 mmoin I I x ° 	I I -0.53 Yes 10.0 % 0.25 0.264 0.264 0.0168 6A° 	32 0 0 32 
Alkalini 	-2 	B4. mmol/I I I X0 I -0.37 Yes 10.0 % 0.447 0.464 0.464 0.0116 2.5 % 	30 2 0 32 
P-PO4 	Cl I I I ° 	x 	I I 1.01 Yes 119 5.0 % 125 120 119 3.32 2.8?/ 	64 3 0 67 
P-PO4 	C2 I I ° 	x 1 I 0.75 Yes 7.0 % 30 28.5 28.5 1.39 4.9 % 	63 4 0 67 
P-PO4 	C3  I ° 	I 	x I 1.50 Yes 7.0 % 105 95.3 95.0 2.83 3.0 % 	65 2 0 67 
P-PO4 	C4 A I I ° x I 0.46 Yes 7.0%7 71.6 71.7 2.91 4.1 % 	65 2 0 67 
Plot 	C1 /I I I I ii°  x I I 0.48 Yes 
-:j-  184 184 183 5.11 280 	66 4 0 70 
Ptot 	C2 /I I I I ° x 	I I 0.57 Yes 10.0 % . 	52 49.1 49.2 2.65 5.4% 	68 2 0 70 
Ptot 	C3 I I o 	x 1 0.69 Yes 7.0 % 131 125 125 3.90 3.l%69 1 0 70 
Plot C4 /1 I I 0.91 Yes 10.0 °/ 92 84.2 84.3 4.21 5.0% 	69 1 0 70 
N-NH4 	Dl /1 I OX 	I I 0.32 Yes 125 10.0 % 129 131 131 7.38 5.6 % 	66 2 0 68 
N-NH4 	D2 XO -0.31 Yes 10.0 % 84 86.2 86,7 4.93 5.7 % 	65 3 0 68 
N-NH4 	D3 A I x 	I I I 0.05 Yes 15.0 % 42 41.5 41.7 5.96 14.3%65 2 1 68 
N-NO2+NO3 	Dl !I I a 	Ix I 1 1.33 Yes 225 7.0 % 246 233 234 11.0 4,7% 	60 4 0 64 
N-NO2+NO3 	D2 A I ox 	I 670 28.0 4.2%594 63 
N-NO2+NO3 	D3 JI I x° I -0.16 Yes 10.0 % 494 502 502 14.6 2.9 % 	54 9 0 63 
Ntot 	D1 !I I ° 	x 0.71 Yes 350 10.0 % 375 360 362 36.3 10.O%57 3 2 62 
Ntot 	D2 I I x 0 I -0.41 Yes 10.0 % 845 885 881 50.5 5.7%56 6 1 63 
Ntot D3 A I x 0 -0.56 Yes 10.0 % 820 879 869 74.4 8.6%59 3 1 63 
Na 	E1 m A I x° I I -0.16 Yes 8 7.0 % 7.91 7.94 8.00 0.564 7.1%53 0 053 
Na E2 !!L!_  I Xo I 7 Yes 7.0 % 4.19 4.27 4.30 0.201 4.7% 	49 4 0 53 
Na 	E3 m A I x 0.00 Yes 10.0 1.82 1.81 1.82 0.110 60%494 0 53 
Na E4 m /I I I x 	I I -0.11 Yes 10.0 % 2.62 2.64 2.65 0.164 6.2%51 2 0 53 
E1 m /l I I I x o 	I 1 -0.51 Yes 2.5 7.0 % 2.41 2.48 2.48 0.142 5.7%49 2 0 51 
K 	E2 m /I I I x° 0.25 Yes 10.0 % 2.34 2.42 2.40 0.151 6.3 % 	49 2 0 51 
K E3 m ll I x° I I •0.23 Yes 10.0 % 0.63 0.644 0.645 0.0620 9.6 °/ 	49 1 1 51 
K 	E4 _6L!_ xo 	I I I -0.18 Yes 10.0%1.l1 1.13 1.13 0.0707 6.3 % 	49 2 0 51 
Ca E1 m x 	° I -1.00 Yes 12 5.O%114 12.0 12.0 0.425 3.5 % 	51 4 0 55 
Ca 	E2 m /I I I x 	0 	I I -0.66 Yes 7.0 % 6.84 7.18 7.17 0.358 5.0 % 	52 3 0 55 
Ca I 	°X I 0.31 Yes 7.0 % 2.32 2.27 2.27 0.139 6.1 % 	505 0 55 
Ca 	E4 m I II 	x ____I___0 Yes 7.0 % 4.84 4.84 4.83 0.305 6.3 % 	53 2 0 55 
Mg 	 E1 m ll I I 	Ix 	0 1 -0.80 Yes 3.5 5.0 % 3.36 3.47 3.45 0.113  
M E2 m X° -0.20 Yes 10.0 % 3.42 3.55 3.49 0.231 6.6 % 	53 1 0 54 
M 	E3 m /I I 	I 	x I 0.09 Yes 10.0 % 1.13 1.15 1.14 0.0586 5,1 % 	48 5 1 54 
Mg E4 m911 I I 	I 	XO I I I -0.29 Yes 10.0 % 1.99 2.06 2.05 0.124 6.0 % 	51 3 0 54 
SO4-1 	el m /I 5.0 % 13.2 13.2 0.605 4.6 % 	29 0 0 29 
SO4-1 	E2 m 10.0 % 9.24 9.36 0.395 4.2 % 	27 2 0 29 
SO4.1 	E3 m9)1 10.0 % 3.18 3.18 0.242 7.6 % 	29 0 0 29 
SO4-1 	E4 n/1 10.0 % 6.99 7.06 0.297 4.2 % 	27 2 0 29 
SO4.2 	el m A I I I 	X 0  I I I -0.61 Yes 5.0 % 12.8 13.1 13.2 0.491 3.7 % 	28 3 0 31 
fl 	SO4-2 	E2 m911 I I I 	X° I I I 0.19 Yes 10.0 k 9.5 9.53 9.68 1.48 15.3 % 	31 1 0 32 
SO4-2 	E3 m/l I I IX 	° I I I -0.64 Yes 15.0 % 3.2 3.27 3.54 0.903 25.5 % 	27 2 3 32 
SO4-2 	E4 m !I I I I 	x I I I -0.07 Yes 10.0 % 6.9 6.94 6.95 0.628 9.0 % 	28 3 1 32 
CI el m ll I I I 	° Ix I I 1.19 Yes 7.0% 7.69 7.02 7.10 0.418 5.9% 	60 2 2 64 
CI 	E2 'N'1  I I I 	° I 	XI I 1.67 Yes 10.0 % 6.35 5.40 5.44 0.444 8.2 % 	61 3 2 66 
CI E3 m /1 I I 	° I IX I 2.30 Yes 15.0 % 3.62 2.70 2.69 0.379 14.1 % 	61 2 3 66 
CI 	E4 5-1911 I 	° I I x I 2.37 Yes 10.0 % 5.01 4.01 4.05 0.364 9.0 % 	61 2 3 66 
F Fl /I I I 	XO I I I -0.26 Yes 1088 10.0 % 1060 1 080 1 070 35.4 3.3 % 	43 5 0 48 
F 	F2 I911  I I Ix 	° I I I -0.77 Yes 10.0% 167 177 181 24.1 13.3% 	47 1 0 48 
F F3 !I I I 	X I 1 0.06 Yes 10.0 % 362 362 360 24.5 6.8 % 	45 3 0 48 
F 	F4 p9/i I I I 	x ° I I -0.55 Yes 10.0 % 650 700 688 47.9 7.0 % 	46 2 0 48 
Fe-1 	G1 /I 400 10.0 % 403 408 12.1 3.0 % 	37 0 0 37 
Fe-1 G2 pI1 10.0 % 731 732 22.1 3.0 % 	36 1 0 37 
Fe-1 	G3 !1 15.0 % 1 230 1 230 36.1 2.9 k 	35 1 0 36 
Fe-1 	G4 F911 15.0 % 439 441 12.8 2.9 % 	36 1 0 37 
Fe-2 	Cl )1 I 	I 	I 	x 	° 	I 	I 	I -0.60 Yes 400 10.0 % 376 390 391 26.6 6.8 % 	32 1 0 33 
Fe-2 	G2 11 I 	I 	I 	x 	° 	I 	I 	I -0.39 Yes 10.0 % 663 696 690 52.7 7.6 % 	31 2 0 33 
Fe-2 	G3 J96 I 	I 	x 	° I 	I -1.08 Yes 15.0 % 682 750 814 311 38.2 % 	33 0 0 33 
Fe-2 	G4 /I I 	I 	x 	° 	I 	I 	I -1.10 Yes 15.0% 239 261 286 112 39.2% 	33 0 0 33 
Mn-1 	G1 /I 350 10.0 % 353 353 12.2 3.5 % 	30 1 0 31 
Mn-1 	G2 /l 10.0 % 216 217 8.00 3.7 % 	29 2 0 31 
Mn-1 	G3 /I 15.0 % 167 166 12.2 7.3 % 	30 1 0 31 
Mn-1 	G4 /l 15.0 % 74.0 73.3 4.69 6.4 % 	30 1 0 31 
Mn-2 	G1 p x 	I 	I 	° 	I 	I 	I -2.46 No 350 10.0 % 264 347 344 11.0 3.2 % 	32 4 0 36 
Mn-2 	G2 11 I 	x 	I 	I 	° 	I 	II 2.45 No 10.0 % 160 213 212 10.3 4.9 % 	34 2 0 36 
Mn-2 	G3 A I 	Ix 	I 	0 	I 	I 	I -1.71 No 15.0 % 86.3 115 116 6.88 5.9 % 	33 3 0 36 




RESULTS OF THE Interiaboratory Comparison 6!1997 L = Lab 3 
Variable Test 
= 














pH al I 	I 	I 	ox 	I 	I 0.29 Yes 6.87 1.5 % 6.9 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH ii I 	I 	I 	ox 	I 	II 0.36 Yes 3.0 % 7.49 7.42 7.41 0.126 1.7% 77 3 0 80 
pH A3 I 	II 	x 	I 	I 	I 0.10 Yes 3.0 % 6.62 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity Al mS/m I 	I 	I 	xo 	I 	I I -0.22 Yes 7.39 5.0 % 7.31 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 !Slm I 	I 	I x 	o I 	I -0.72 Yes 5.0 % 20.24 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m II 	I 	xo 	I 	I 	I -0.18 Yes 5.0 % 13.28 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 iIi  mol/I 1.14  1.13 1.12 0.0222 2.0 % I i ii33  
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 10.0 % 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmolA 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmolA 1.14  1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 mmolA 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalinity-2 B3 mmo]A 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmolA 10.0 % 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 Cl /I I I I o x 	I 	I I 0.54 Yes 119 5.0 % 122.2 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 /l I I x 	o 	I 	I -0.75 Yes 7.0 % 27 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 /I I I ox 	I 	I 0.23 Yes 7.0 % 96.5 95.3 95.0 2.83 3.0% 65 2 0 67 
P-PO4 C4 !I x 	I 	I I -0.08 Yes 7.0 % 71.3 71.6 71.7 2.91 4.l%65 2 0 67 
Ptot C1 /I I I I o x 	I I 0.89 Yes 178 7.0 % 189.1 184 183 5.11 2.8% 66 4 0 70 
Ptot C2 /l I I I x I I 0.12 Yes  49.8 49.1 49.2 2.65 5.4%65 2 0 70 
Plot C3  ox I I 0.29 Yes _Z:20 127.5 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 A I ox I 0.31 Yes j_% 86.9 84.2 84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 /I I I I 	o x I I 0.49 Yes 125 10.0 % 131.1 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 /1 I I 	o x I I 0.50 Yes 10.0 91 ii.2 86.7 4.93 • °'° 65 3 0 68 
N-NH4 D3 4 I 	x I I 0.06 Yes  42.1 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 /I I 	ox I I I 0.34 Yes 225 _L9 Yo 230.4 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 02 /I x 0.07 Yes 10.0 % 674.9 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /I x I I I ii.00 Yes 10.0 % 501.9 502 502 14.6 2.9 I9 0 63 
Ntot D1 /I I o x I 0.95 Yes 350 10.0 % 383.2 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 I o x I 0.48 Yes 10.0 _____%_.__  885 881 50.5 5.7  
Ntot D3 I I I 	o x I 0.38 Yes 10.0 % 902.1 879 869 74.4 8.6 % 59 3 1 63 
Na El m !I 8 7.0% 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /l 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m p_% 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m /I 2.5 79°o 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I 10.0 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m fl 12 5.0 % 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca liii 7.0 % 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca  _/o _i_  2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m /l L9 L'° 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg 5.0 % 3.47 3.45 0.113 33% 50 4 0 54 
Mg  m /l 10.0 % 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m A 1.14 0.0586 5.1 % 48 5 1 54 
Mg  m /I liii liii 2.06 2.05 0.124 6.0% 51 3 0 54 
SO4-1 e1 m /l  13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /I 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1  10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m !I 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m /l I 	I 	I 	X 	II 0.02 Yes 5.0 % 13.21 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I I 	I 	I 	ox 	I 	I 	I  1.48 15.3%311 0 32 
SO4-2 E3 m /I I 	I 	I 	ox 	I 	I 	I 0.13 Yes 15.0 % 3.61 3.27 3.54 0.903 25.5% 27 2 3 32 
SO4-2 E4 m I 	I 	I 	ox 	I 	I 	I 0.17 Yes  :!a° 7.07 6.94 6.95 0.628 9.O%28 3 
132 
Cl e1 m % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m I 	I 	I 	o 	XI 	I 	I 0.74 Yes 10.0 % 5.84 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m 11 I 	I 	I 	o 	x 	I 	I 0.97 Yes 15.0 % 3.08 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 mi1 o x I 	I 	I 0.81 Yes 10.0 % 4.38 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl ji1 1088 10.0% 1 080 1 070 35.4 3.3% 43 5 0 48 
F F2 /I 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 p911 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 /I 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /I 400 10.0 % 403 408 12.1 3.0% 37 0 0 37 
Fe-1 G2 Jg11 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /1 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 !I 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl 400 10.0 % 390 391 26.6 6.6 % 32 1 0 33 
Fe-2 G2 /l 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 I.J9i1 15.0% 261 286 112 39.2% 33 0 0 33 
Mn-1 G1 JgJ1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 ig11 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /I 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 I1J1 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /I 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 33 1J911 15.0 % 115 116 6.88 5.9 % 33 3 0 36 




RESULTS OF THE Interlaboratory Comparison 6/1997 Lab 4 



















pH al I 	I 	I 	X 	I 	I I 0.10 Yes 6.87 1.5 % 6.88 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pil A2 I ox 	I I 0.31 Yes 3.0 7.48 7.42 7.41 0.126 1.7% 77 3 0 80 
H A3 I 	ox 	I I 0.51 Yes 3.0 % 6.7 6.60 6.60 0.108 l.6%763 0 79 
Conductivity Al mS/m OX I 0.30 Yes 7.39 7.5 7.49 7.49 0.190 25% 73 7 0 80 
Conductivity A2 mS/m I 	I 	X 	I I 0.00 Yes 5.0 % 21 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I I x 	0 	I I -0.75 Yes 5.0 12.9 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B1 mmolA I 	X 	I 1 0.00 Yes 1.14 5.0 % 1.14 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmoUl 1 	1 	I 	oX 	I 	I I 0.20 Yes 10.0 % 0.301 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mm2Ul I 	I 	I 	OX 0.18 Yes 10.0 % 0,23 0.228 0.226 0.00807 3.6% 33 1 0 34 
Alkalini 	-1 B4 m2!'1 I 	I 	X 	I 	I 0.05 Yes  0.428 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B7 mmol/I 1.14 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalini 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/l 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmOUl 10.0 % 0.464 0.464 0.0116 2.5%30 2 0 32 
P-PO4 C1 /I I I X 	I 0.00 Yes 119 5.0 % 119,01 120 119 3.32 2.8 3 0 67 
P-PO4 C2 I I X o 	I I -0.54 Yes 7.0 % 27,42 28.5 28.5 1.39 4.9 % 4 0 67 
P-PO4 C3 I Xo 	I I -0.19 Yes 7.0 % 93.72 95.3 95.0 2.63 3.0 % 2 0 67 
P-PO4 C4 /1 Xo I -0.16 Yes 7%70.  71.6 71.7 2.91 
p69 
4,1  
Plot C1 I I I ox I I 0.15 Yes 178 ?0% 179.9 184 183 5.11 2.8 % 4 0 70 
Plot C2 I I I Xo I 0.21 Yes 10.0 % 48.162 49.1 49.2 2.65 5.4 % 2 0 70 
Plot C3 11 I Xo 	I -0.23 Yes 7.0 % 122.96 125 125 3.90 3.1 °/ 1 0 70 
Plot C4 /l I I I ox 	I I 0.31 Yes 10.0% 86.9 84.2 84.3 4.21 5.0% 1 0 70 
N-NH4 D1 I o X 	I I 0.39 Yes 125 10.0 % 129.88 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 02 I I I X 	I I I -0.11 Yes 10.0 % 85.78 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 I I x 	o 	1 I I -0.78 Yes 15.0 % 36.81 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 ox 0.17 Yes 225 7.0 % 227,64 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 02 I I I Xo I I -0.17 Yes 10.0 % 658.6 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 I I X I I -0.09 Yes 10.0 % 497.72 502 502 14.6 2.9 °/ 54 9 0 63 
Ntot D1 I I o X I 0.40 Yes 350 10.0 % 364 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2  X o 	I I -0.42 Yes 10.0 % 844.06 885 88150.5 5.7 % 56 6 1 63 
Ntot D3 !I X -0.09 Yes 10.0 % 861.16 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m /l I X 	I 0.05 Yes 8 7.0 % 8.03 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m /l I I X I 1 -0.10 Yes 7.0 % 4.27 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m 4 I ox 0.16 Yes 10.0 % 1.85 1.81 1.82 0.110 6.0 % 494 0 53 
NaJ E4 0.42 Yes 10.0 % 2.76 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m A I I X o 	1 I -0.40 Yes 2.5 7.0%2A 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m X 	I 0.04 Yes 10.0 °/ 2.39 2.42 2.40 0.151 6.3 °/ 49 2 0 51 
K E3 m /I I I o x I 0.88 Yes 10.0 % 0.702 0.644 0.645 0.0620 9.6 49 1 _l __i_  
K E4 m I ox 0.23 Yes 10.0 1.156 1.13 1.13 0.0707 6.3%49 2 0 51 
Ca E1 m !I I oX I I 0.20 Yes 12 5.0 % 12.12 12.0 12.0 0.425 3.5%51 4 0 55 
Ca E2 m 11 I I 	o X I I 0.60 Yes 7.0 % 7.47 7.18 7.17 0.358 5.0%523 55 
Ca E3 m /I I 	X 0.00 Yes 7.0 % 2.27 2.27 2.27 0.139 6.1%50 5 0 55 
Ca E4 m /I I I 	Xo I I -0.15 Yes 7.0 % 4.76 4.84 4.83 0.305 6.3% 53 2 0 55 
Mg E1 m I I o XI I 0.74 Yes 3.5 5.0% 3.63 3.47 3.45 0.113 3.3%__  50 4 0 --- 54 
Mg OX I I 0.26 Yes 10.0 % 3.58 3.55 3.49 0.231 6.6%53 1 0j 
Mg E3 m /l I I o X I I 0.53 Yes 1.2 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /I I I I 	X I I I 0.05 Yes  2.06 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 e1 mg/1 13.2 13.2 0.605 4.6% 29 0 0 29 
SO4-1 E2 m /I 
015.01% 
9.24 9.36 0.395 4.2 % 27 2 0 29 
504-1 E3 m JI 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m !I 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m I I I 	0 	X I I I 	0.85 Yes  13.76 13.1 13.2 0.491 3.7% 28 3 0 31 
SO4-2 E2 m I 	X I 	o -1.53 Yes . 8.2 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m /l I I I 	X 0  I I I 0.58 Yes 15.0 % 3.23 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mg/1 I I I 	0 	X I I I 0.86 Yes 10.0% 7.55 6.94 6.95 0.628 9.0% 28 3 1 32 
CI el m X I I I 0.04 Yes 7.0 % 7.12 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m 11 I I I 	X I I I 0.09 Yes 10.0 % 5.49 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 mg/1 I I I 	0  X I I I 0.42 Yes 15.0 % 2.86 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /1 I I I 	X I I I 0.10 Yes 10.0 % 4.09 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 1066 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 pIl 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 /I 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gl 11 I 	I 	I 	X 	I 	I 	I -0,11 Yes 400 10.0 % 395.43 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pgil I 	I 	I 	X 	I 	I 	I -0.06 Yes 10.0 % 727.33 731 732 22.1 TO % 36 1 0 37 
Fe-1 G3 Jgi1 II 	I 	X 	II I -0.05 Yes 15.0 % 1220 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 1gfl I 	I 	I 	X 	I 	I 	I -0.07 Yes 15.0 % 436.18 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Gl /1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 pgil 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 lJgi1 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl /l I 	I 	I 	oX 	I 	I 	I 0.23 Yes 350 10.0 % 357.98 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /I I 	I 	I 	oX 	I 	I 	I 0.31 Yes 10.0 % 223.82 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 !I I 	I 	I 	X 	I 	I 	I 0.08 Yes 15.0 % 168.02 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 1j911 I 	I 	ox 	I 	I 	I 0.31 Yes 15.0 % 76.76 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /I 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 jg8 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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Mean St dev. 
 








pH 	al I 	x 	I 	 -0.10 Yes 6.87 1.5 % 6.86 6.86 	6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	x -0.04 Yes 3.0 % 7.4 7.42 	7.410. 1.7% 77 3 0 80 
H 	A3 I 	x 	I 	I 	-0.10 Yes 3.0 % 6.58 6.60 	6.66 0.108 1.6% 76 3 0 79 
Conductivity 	Al mS/m ii 	 I 	ox I 0.30 Yes 7.39 5.0 % 7.5 7.49 	7.49 0.190 2.5 % 73 7 0 80 
Conducuvi 	A2 mS/m I 	x 	 0.10 Yes 5.0 % 21.1 21.0 	21.0 0.630 3.0% 75 5 0 80 
Conductivity 	A3 mS/m I 	1 	0 	x 	 1.04 Yes 5.00 14.1 13.4 	13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 	B1 mmol/1 I 	X 	I 0.00 Yes JJ4 5.0 % 1.14 1.13 	1.12 0.0222 2.0% 30 3 0 33 
Alkalini 	-1 	B2 mmol/l x 0.07 Yes 10.0 % 0.297 0.294 	0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 	B3 mmolA I 	IX 	 0.04 Yes 10.0 % 0.227 0.228 	0.226 0.00807 3.6% 33 1 0 34 
Alkalini 	-1 	B4 mmolll I 	ox 0.23 Yes i22° 0.436 0.427 	0.426 0.0103 2.4%32 2 0 34 
Alkalini 	-2 	B1 mmolll 1.14 5.0 % 1.15 	1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 	B2 mmol/l 10.0 % 0.333 	0.332 0.0187 5.6 ii O 0 32 
Alkalinity-2 	B3 mmolA 10.0 % 0.264 	0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 	B4 mmol/1 10.0 % 0.464 	0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 	Cl /I I I ox I I 0.17 Yes 119 _P _!o 120 120 	119 3.32 2.8 % 64 3 0 67 
P-PO4 	C2 /I I iii x I -0.05 Yes 7.0 % 28.4 28.5 	28.5 1.39 4.9 % 63 4 0 67 
P-PO4 	C3 I x 	I I -0.06 Yes LP _° 94.6 95.3 	95.0  2 0 67 
P-PO4 	C4 /I I I xo 	I I I -0.16 Yes 7.0 % 70.9 71.6 	71.7 2.91 4.1 % 65 2 0 67 
Plot 	C1 /1 o x I 0.64 Yes 178 7.0 % 186 184 	183 5.11 2.8 % 66 4 0 70 
Plot 	C2  •0.06 Yes  48.9 49.1 	49.2 2.65 5.4 % 68 2 0 70 
Plot 	C3 /I I xo 	I I I -0.34 Yes 7.0 % 122 125 	125 3.90 3.1 % 69 1 0 70 
Plot 	C4 /I x 0.09 Yes  85.1 84.2 	84.3 4.21 5.0% 69 1 0 70 
N-NH4 	D1 /I I I ox 	I I I 0.32 Yes 125 10.0 % 129 131 	131 7.38 5.6% 66 2 0 68 
N-NH4 	D2 I xo 	I I -0.30 Yes  84.1 86.2 	86.7 4.93 5.7% 65 3 i0 68 
N-NH4 	D3 !I 1 X 	I I -0.03 Yes 15.0 % 41.5 41.5 	41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 	D1 !I I o I x 	I 1.40 Yes 225 7.0 % 247 233 	234 11.0 4°1 60 4 0 64 
N-NO2+NO3 	D2 ox 0.25 Yes 10.0 % 687 676 	670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 	D3 /I I  ii I ox 	I I 0,26 Yes 10.0 % 515 502 	502 14.6 2.9% 54 9 
0 63 
Nlot 	D1 _LL o xl I 0.71 Yes 350 10.0% 375 
360 	362 36.3 10.0 % 57 3 2 62 
Mot D2 /I I x 	I •0.06 Yes 10.0 % 876 885 	881 50.5 5.7 °/ 56 6 1 63 
Ntot 	D3 I x 0.10 Yes liii 10.0 % 878 111j79 	869 74.4 8.6 % 59 3 1 63 
Na E1 m 7.94 	B.00 0.564 7.1 % 53 0 0 53 
Na 	E2 m 7.0 % 4.27 	4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /I 10.0 % 1.81 	1.82 0.110 6.0 % 49 4 0 53 
Na 	E4 m /1 10.0 % 2.64 	2.65 0.164 6.2%51 2 0 53 
K E1 m 2.5 7.0 % 2.48 	2.48 0.142 5.7 % 49 2 0 51 
K 	E2 m /1 10.0 % 2.42 	2.40 0.151 6.3 % 49 2 0 51 
K E3 m 10.0 % 0.644 	0.645 0.0620 9.6 % 49 1 1 51 
K 	E4 m !I 10.0 % 1.13 	1.13 0.0707 6.3% 49 2 0 51 
Ca E1 m 12 _a0 12.0 	12.0 0.425 3.5 % 51 4 0 55 
Ca 	E2 m ll 
_p _o 7.18 	7.17 0.358  3 0 55 
Ca E3 m A _79_! 2.27 	2.27 0.139 6.1 % 50 5 0 55 
Ca 	E4 m /l  4.83 0.305 6.3 % 53 2 0 55 
Mg El m 3.5 5.O% 3.47 	3.45 0.113 3.3 % 50 4 0 54 
M 	E2 m q9_% 3.55 	3.49 0.231 6.6 % 53 1 O 54 
Mg 	 E3 m 10.0% 1.15 	1.14 0.0586 5.1  
Mg 	 E4 m 10.0 % 2.06 	2.05 0.124 6.0 % 51 3 0 54 
SO4-1 	e1 m /I 5.0 % 13.2 	13.2 0.605 
460 29 0 0 29 
SO4-1 	E2 m A 10.0 9.24 	9.36 0.395 4.2 % 27 2 0 29 
SO4-1 	E3 m /I 10.0 3.18 	3.18 0.242 7.6 % 29 0 0 29 
SO4-1 	E4 m A 10.0 % 6.99 	7.06 0.297 4.2% 27 2 0 29 
SO4-2 	el m/1 I I x I 0.00 Yes 5.O% 13.2 13.1 	13.2 0.491 3.7 % 28 3 0 31 
SO4-2 	E2 mi1 I I 	ox I I I 	0.33 Yes 10.0 % 10 9.53 	9.68 1.48 15.3 % 31 1 0 32 
SO4-2 	E3 m /I I I I 	ox I I I 0.21 Yes 15.0 % 3.65 3.27 	3.54 0.903 25.5 % 27 2 3 32 
SO4-2 	E4 m11 I I I 	o 	x 1 I I 	0.65 Yes 10.0 % 7.4 6.94 	6.95 0.628 9.0 % 28 3 1 32 
CI el m I 	xo I I -0.18 Yes 7.0 % 7.01 7.02 	7.10 0.418 5.9 % 60 2 2 64 
CI 	E2 m911 I I I 	X I 	0,07 Yes 10.0 % 5.48 5.40 	5.44 0.444 8.2 % 61 3 2 66 
CI E3 mi1 I I I 	x I I I -0.05 Yes 15.0 / 2.67 2.70 	2.69 0.379 14.1 % 61 2 3 66 
CI 	E4 m9/1 I I I 	x I I I 	-0.07 Yes 10.0 % 4.02 4.01 	4.05 0.364 9.0 % 61 2 3 66 
F F1 A 1088 10.0% 1 080 	1 070 35.4 3.3 % 43 5 0 48 
F 	F2 ii1 10.0 % 177 	181 24.1 13.3 % 47 1 0 48 
F F3 J9i1 10.0 % 362 	360 24.5 6.8 % 45 3 0 48 
F 	F4 pIl 10.0% 700 	688 
47.9 7.0% 46 2 0 48 
Fe-1 	Cl p911 I 	I 	I 	ox 	I 	I 	I 	0.20 Yes 400 10.0 % 408 403 	408 12.1 3.0 % 37 0 0 37 
Fe-1 	02 /I I I 	xo 	I 	II 	-0.31 Yes 10.0 % 709 731 	732 22.1 3.0 % 36 1 0 37 
Fe-1 	G3 /I I 	I 	I 	xo 	I 	II -0.33 Yes 15.0 % 1170 1 230 	1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /I I 	I 	I 	xo 	I 	I 	I 	0.20 Yes 15.0 % 428 439 	441 12.8 2.9 % 36 1 0 37 
Fe-2 	G1 1J911 400 10.0 % 390 	391 26.6 6.8 % 32 1 0 33 
Fe-2 	G2 IJI1 10.0 % 696 	690 52.7 7.6 % 31 2 0 33 
Fe-2 	G3 !1 15.0 % 750 	814 311 38.2 % 33 0 0 33 
Fe-2 	G4 IJ9il 15.0% 261 	286 112 39.2% 33 0 0 33 
Mn-1 	G1 p91 I 	I 	I 	x 	I 	II 	0.00 Yes 350 10.0 % 350 353 	353 12.2 3.5 % 30 1 0 31 
Mn-1 	G2 pi1 I 	xo 	I 	I 	I -0.23 Yes 10.0 % 212 216 	217 8.00 3.7 % 29 2 0 31 
Mn-1 	G3 11 I 	xo 	I 	I 	I 	-0.24 Yes 15.0 % 160 167 	166 12.2 7.3 % 30 1 0 31 
Mn-1 	04 ll I 	I 	I 	ox 	I 	II 0.22 Yes 15.0 % 75.7 74.0 	73.3 4.69 6.4 % 30 1 0 31 
Mn-2 	01 /1 350 10.0 % 347 	344 11.0 3.2 % 32 4 0 36 
Mn-2 	G2 /l 10.0 % 213 	212 10.3 4.9 % 34 2 0 36 
Mn-2 	G3 /I 15.0 % 115 	116 6.88 5.9 % 33 3 0 36 
Mn-2 	G4 /I 15.0 % 61.0 	61.2 4.71 7.7 % 34 2 0 36 
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pH al I 	I 	I 	x 	I -0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5% 78 2 0 80 
H A2 I 	I 	I 	ox 	I j0.2 7 Yes 3.0 % 7.47 7.42 7.41 0.126 l.7%77 3 0 80 
H A3 I 	I 	ox 	I 0.15 Yes 3.0 % 6.63 6.60 6.60 0.108 l.6%76 3 0 79 
Conductivi Al mS/m I 	o 	IX 1.30 Yes 7.39 5.0 % 7.87 7.49 7.49 0.190 2.5% 73 7 0 80 
Conductivity A2 mS/m I 	I 	I 	o 	x 	I 0.57 Yes 5.0 21.6 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I o 	x 	I 0.60 Yes 5.0 % 13.8 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 Bl mmolA I 	xo 	I -0.35 Yes 1.14 5.0 % 1.12 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/l I 	I 	x 	0 	I 	I 	1 -0.51 Yes 10.0 % 0.28 0.294 0.295 0.00657 2.2% 31 3 0 34 
Alkalinit -1 B3 mmol/I I 	I 	ox 	I 	I 	I 0.18 Yes  j 0.23 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 84 mmol/I I 	X 	I 	I 0.09 Yes 10.0 % 0.43 0.427 0.426 0.0103 2.4% 32 2 0 34 
Alkalini 	-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 82 mmol/l j9 _o 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I  10.0 °  0.264 0.264 0.0168 6.4% 32 0 0 32 
Alkalinity-2 B4 mmolA 10.0 % 0.464 0.464 0.0116 2.5 h 30 2 0 32 
P-PO4 Cl /I I x o -0.50 Yes 119 5.0 % 116 120 119 3.32 2.8% 64 3 0 67 
P-PO4 C2 /I I I I x o 	I I -0.45 Yes 7.0° 27.6 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 I xo 	I 0.17 Yes 7.0 % 93.9 95.3 95.0 2.83 3.0%652 0 67 
P-PO4 C4 /l I x o -0.46 Yes 7.0° 69.3 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 I I X 	I I -0.08 Yes 178 7.0 % 177 iiif 183 5.11 2.8% 66 4 0 70 
Ptot C2 /I I I I x 	o 	I I -0.71 Yes 10.0 % 45.7 49.1 49.2 2.65 5.4% 68 2 0 70 
Plot C3 I x 1 o I I -1.14 Yes 7.0% 115 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 11 I I x 0 	1 1 1 -0.55 Yes 10.0 % 79.7 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 /I I ox 	I 0.32 Yes 125 10.0 % 129 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 /I I I x o 	I I I -0.44 Yes 10.0 % 82.9 86.2 66.7 4.93 5.7 0/ 65 3 0 68 
N-NH4 D3 I I X 	o 	I I 1 -0.85 Yes 15.0 % 36.4 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 Dl I o x 1 	I I 0.76 Yes 225 7.0 % 237 233 234 11.0  4 0 64 
N-NO2+NO3 D2 /I I ox 	I I 0.24 Yes 10.0% 686 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3  x 	I I I -0.02 Yes 10.0 % 501 502 502 14.6 2.9 % 54 90 63 
Ntot D1 /1 I OX I 	I 0.51 Yes 350 l0%36 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 /I I OX I I 0.42 Yes 10.0 °/ 918 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /I OX 0.60 Yes 10.0 % 921 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m I I xo I 1 -0.18 Yes 8 7.0 % 7.9 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I I o x 1 	I 0.66 Yes 7.0 % 4.5 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m x -0.11 Yes 10.0 % 1.8 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m I I xo I 	I -0.19 Yes 10.0 % 2.6 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m I o x1 1 1.71 Yes 2.5 7.0 % 2.8 2.48 2.48 0.142 5.7 % 492 0 51 
K E2  x 	o I -0.83 Yes 10.0 % 2.2 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /1 I I 	x 0.08 Yes 10.0 % 0.65 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m /I I I 	xo -0.27 Yes 10.0 % 1.1 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m 11 I x 	o I -1.00 Yes 12 5.0 % 11.4 12.0 12.0 0.425 3.5%514 0 55 
Ca E2 m !I I 	I I 	x o I •0.54 Yes 7.0 % 67.1 7.17 0.358 5.0%523 0 55 
Ca E3 m I I 	x o I -0.44 Yes 7.0 % 2.2 2.27 2270i39 6.l%505 0 55 
Ca E4 m /I I I 	Ix 	o I 1 -0.68 Yes 7.0 % 4.6 4.84 4.83 0.305 6.3%53 2 0 55 
Mg E1 m I I 	XI 	o I I -1.14 Yes 3.5 5.0 % 3.3 3.47 3.45 it 33% 50 4 0 54 
Mg E2 m I xo I I -0.26 Yes 10.0 % 3.4 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 !!91 H I 	xo I I I -0.35 Yes 10.0 % 1.1 1.15 1.14 0.0586 5.l%48 5 1 54 
Mg E4 m /I I I 	xo I I I -0.24 Yes 10.0 % 2 2.06 2.05 0.124 6.0%i 3 0 54 
SO4-1 el m /I 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /1 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m 11 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m !I 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m I I I 	xo 	I I I -0.30 Yes 5.0 % 13 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m I I 	x 	o 	I -0.60 Yes 10.0 k 9.1 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mJ1 x 	0 	I I I -0.64 Yes 15.0 % 3.2 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m911 I I I 	x 	I I I -0.07 Yes 10.0 % 6.9 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m9/1 I I I 	x 	o 	I I I -0.40 Yes 7.0 % 6.9 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m9/1 I I ix 	o 	I I I -0.81 Yes 10.0 % 5 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m A I I I 	o 	x I I 1.02 Yes 15.0 % 3.1 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /1 I I I 	x 	o 	I I I -0.62 Yes 10.0 % 3.8 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl Iigil I I I 	x 	o 	I I 1 -0.53 Yes 1088 10.0 % 1030 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 A I I I 	0 	x 	1 I I 0.61 Yes 10.0 % 192 177 181 24.1 13.3 % 47 1 0 48 
F F3 /I I I 	x I 	0 I I -1.50 Yes 10.0 % 306 362 360 24.5 6.8 % 45 3 0 48 
F F4 /l I I 	x 	0 I I -0.99 Yes 10.0 % 620 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 p11 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /1 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ugh1 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 J9fl 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 GI /I II 	I 	xo 	I 	I 	I -0.20 Yes 400 10.0 % 392 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 p11 II 	I 	X I 	I 0.09 Yes 10.0 % 696 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /l II 	I 	x 	o 	I 	I 	I -0.44 Yes 15.0 % 760 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I I 	I 	I 	x 	o 	I 	I 	I -0.51 Yes 15.0 % 264 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 pgIl 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /l 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 pIl 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 pJ1 I 	I 	I 	x 	II 	I -0.03 Yes 350 10.0 % 349 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 I 	I 	X 	II 	I 0.09 Yes 10.0 % 214 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 A I 	I 	I 	X 	I 	I 	I -0.06 Yes 15.0 % 115 115 116 6.88 5.9 % 33 3 0 36 
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pH al I 	x 	° 	I I -0.58 Yes 6.87 1.5 % 6.81 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2  Yes 3.0 % 7.31 7.42 7.41 0.126 1.7% 77 3 0 80 
H A3 -0.61 Yes 3.0 % 6.48 6.60 iii60 0.108 l.6%763 0 79 
Conductivity Al mS/m 0.30 Yes  7.5 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m 	 I 	x -0.10 Yes 20.9 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 mS/m 	I 	I 	x 	I 	° 	I -1.49 Yes  12.4 13.4 13.4 0.613 2 0 80 
Alkalini 	-1 Bl mmol/I 	I 	I 	I 	XO -0.35 Yes 1.14 5.0 % 1.12 1.13 1.12 0.0222 2.0 % 30 3 0 33 
AIkaIInl 	-1 B2 mmol/I I 	I 	XO -0.17 Yes 10.0 % 0.29 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA 	I 	I 	I 	xo 	I I 	I -0.27 Yes  0.22 0.228 0.226 0.00807 3.6 % 33 I 0 34 
Alkalini 	-1 B4 mmol/1 I 	I 	XO 	I -0.14 Yes 10.0 % 0.42 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalin( 	-2 B1 inmoll/ 1.14 5.0 % 1.15 1.15 0.0178  0 32 
Alkalini 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I 10.0 "/0 0.264 0.264 _0 0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I 10.0% 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl /I 	I  _ ° 2L I 	I 0.42 Yes 119 5.0 % 121.5 120 119 3.32 2.8 64 3 0 
67 
P-PO4 C2 I x 0.05 Yes 7.0 % 28.6 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /1 	I x I 0.08 Yes 7.0 % 95.5 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 11 	I I x I I 0.00 Yes 7.0 % 71.7 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 ° x I 0.60 Yes 178 7.0 % 185.5 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 I I 	x I I 0.10 Yes 10.0 % 49.7 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 11 I I 	x I I -0.07 Yes 7.0 % 124.4 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 I x -0.01 Yes 10.0 __-- . 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 A I I 	o x I I 0.53 Yes 125 10.0 % 131.6 131 131 7385%66 2 0 68 
N-NH4 D2 I x° -0.14 Yes 10.0 % 85.5 86.2 86.743 5.7% 65 3 0 68 
N-NH4 D3 I I I 	xo I I -0.22 Yes 15.0 % 40.3 41.5 41.7 5.96 14.3%65 2 1 68 
N-NO2+NO3 Dl /I I I ox I 0.34 _Y __  225 7.0 % 230.4 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I I x -0.07 Yes 665.5 676 670 28.0 42% 59 4 0 63 
N-NO2+NO3 D3 I I x° I -0.15 Yes 10.0 % 494.4 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 I 1 x I 0.12 Yes 350 10.0 % 354.3 360 362 36.3 10.0% 57 3 2 62 
Ntot D2 I I ° x 0.59 Yes 10.0 % 932.9 865 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /I I I o x I 0.51 Yes 10.0 % 913.6 879 869 74.4 8.6%59 3 1 63 
Na E1 m 8 7.0 % 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m /l  4.30 0.201 4.7 % 49 i i53 
Na E3 m /I 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m /I 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m /I 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I 10.0 % 0.644 0.645 0.0620 9.6 % 49 11 51 
K E4 m /I 10.0% 1.13 1.13 0.07763 % 49 2 0 51 
Ca E1 m 12 5.0% 12.0 12.0 0.425 3.5 °/ 51 4 0 55 
Ca E2 m 7.0 % 7.18 7.l73 5.0 % 52 3 0 55 
Ca E3 m LP 1° 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m 7.0 % 4.84 4.83 0.305 6.3 % 53 2 0 55 
M E1 m A 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 54 
M E2 m 11 10.0 % 3.55 _____a.4 0.231 6.6 % 53 1 0 54 
Mg E3 m 10.0 1.15 1.14 0.0586 5.1 % 48i I i54 
Mg E4 m 10.0 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1  13.2 0.605 4.6 % 290 0 29 
SO4-1 E2 m 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /I 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m A 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 . e1 m /I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m9A 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m911 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m911 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m911 	I 	I 	I 	°x 	I 	I 0.20 Yes 7.0 % 7.2 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 mail 	I 	I 	I 	X 	I 	I 	I 0.11 Yes 10.0 % 5.5 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m11 15.0 % < 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /I 10.0 % < 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 p911 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 J911 10.0 % 177 181 24.1 13.3 % 47 1 0 48 
F F3 A 10.0 % 362 360 24.5 6.8% 45 3 0 48 
F F4 1j911 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /I 	I 	I 	I 	x 	I 	I 	I 0.06 Yes 400 10.0 % 402.4 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 ji1 	I 	II 	x 	II 	I -0.04 Yes 10.0 % 729.2 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 pI1 	I 	II 	x 	I 	I 	I -0.01 Yes 15.0 % 1227.3 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 1jJ1 	I 	I 	I 	x 	II 	I 0.02 Yes 15.0 % 442.3 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /I 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 /l 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 j9fl 15.0% 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /l 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 11 	I 	II 	Xo 	II 	I -0.14 Yes 350 10.0 % 345.2 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 n 	I 	I 	I 	Xo 	I 	I 	I -0.24 Yes 10.0 % 211.8 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3  I 	x 	I 	I 	I -0.10 Yes 15.0 % 163.5 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 A 	I 	II 	xo I 	I -0.22 Yes 15.0 % 70.9 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 pil 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pIl 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /l 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 /I 15.0 % 61.0 61.2 4.71 7.7 % 34 2 0 36 
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c 
pH al x 0.10 Yes 6.87 1.5 % 6.88 6.86 6.87 0.0318 O.5%78 2 0 80 
H A2 I 	ox 	I 	I 0.13 Yes 3.0 % 7.44 7.42 7.41 0.126 1.7%77 3 0 80 
H A3 I x 	I 	I 0.00 Yes 3.0 6.60 6.60 0.108 1.6%76 3 0 79 
CondudUvty Al mS/m I 	xo 	I -0.24 Yes 7.39 5.0 % 7.3 7.49 7.49 0.190 2,5 % 73 7 0 80 
I ConductMty A2 mS/m iiiI 	I 	xo 	I -0.19 Yes 5.0 % 20.8 21.0 ii21.0 0.630 3.0% 75 5 0 80 
Conductivity A3 mS/m I 	I 	x 	0 	1 	I 	I -0.60 Yes 5.0 % 13 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B1 mmol/l I 	o 	I X 	I 	I 1.23 No 1.14 5.0 % 1.21 1.13 1.12 0.0222 2.0% 30 3 0 33 
Alkalini 	-1 B2 mmol4 I 	I 	o 	IX 	I 	I 1.19 No 10.0 % 0.33 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA I 	I 	0 	x 	I 1.02 Yes  10.00 0.249 0.228 0.226 0.00807 3.6% 33 1 0 34 
Alkalini 	-1 B4 mmolA I o 	x l 	1 0.87 No 10.0 % 0.463 0.427 0.426 0.0103 2.4 % 32 2 0 j34 
AIkaIInl 	-2 B1 mmolA 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmolA 10.0% 0.333 0.332 0.0187 5.6 32 0 0 32 
Alkalinity-2 B3 mmolA 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mm2Ul j_% 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 I I x I I 0.00 Yes 119 _P°_(°  119 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 I I OX I I 0.55 Yes 7.0 % 29.6 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /I I I X I I 0.03 Yes 7.0 % 95.2 95.3 95.0 2.83 3.0 % 652 0 67 
P-PO4 C4 !I X 0.00 Yes 7.0 °/ 71.7 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 /I I I I x 	I 0.00 Yes 178 7.0 °/ 178 184 183 5.11 2.8 % 66 4 0 70 
Prot C2 /I I I x 	I -0.06 Yes 10.0 °/ 48.9 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 !I I I x 	I •0.11 Yes 7.0 % 124 125 125 3.90 3.1%69 1 0 70 
Ptot C4 !I I I I X0 	I I -0.27 Yes 10.0 % 82 84.2 84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 j/I I 1 o x 	I I 0.56 Yes 125 10.0 % 132 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 /1 I I X0 I I •0.29 Yes 10.0 % 84.2 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 I I x 	I I 0.11 Yes  42.4 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 /I I I OX 1.02 Yes 225 7.0 % 241 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I I I I 0 x 	I 	I 0.45 Yes 10.0 % 700 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /I I iiI I ox 	I 	I 0.30 Yes 10.0 % 517 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 I o I x 	I I 1.31 Yes 350 10.0 % 396 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 /I I x 	I I 0.10 Yes 10.0 % 890 885 881 50.5 5.7% 56 6 1 63 
Ntot D3 /I o x I 0.41 Yes 10.0 % 905 879 869 74.4 8.6% 163 
Na E1 m /l I I I OX I 	I 1.07 Yes 8 7.0 % 8.6 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I I X 	0 1 -0.66 Yes 7.0 % 4.1 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m !I I I x 	o -0.66 Yes 10.0 % 1.7 1.81 1.82 0.110 6.0% 40 53 
Na ii m !I I iiI I x o 	I I 	I -0.57 Yes 10.0 % 2.5 2.64 2.65 0.164 6.2% 51 2 0 53 
K E1 I o x 	I I 0.57 Yes 2.5 7.0 % 2.6 2.48 2.48 0.142 5.7% 49 2 0 51 
K E2 m /I H x I 0.00 Yes 10.0 % 2.4 2.42 2.40 0.151 6.3% jj  2 0 51 
K E3 m L x 	o 	I I 	1 -0.70 Yes l0%0. 644 0.645 0.0620 9.6%49 1 1 51 
K E4 m /l I I xo -0.27 Yes 10.0 % 1.1 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /l I I xo 	I I 	I •0.33 Yes 12 5.0 % 11.8 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /l I ox I I 	I 0.24 Yes 7.0% 7.29 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m /I I ox 0.31 Yes L9'° 2.32 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m !I I I I xo I I -0.30 Yes 7.0 % 4.73 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 _!!L.  I I o I Ix 3.89 No 3.5 5.0 % 4.18 3.47 3.45 0.113 3.3% 
50 4 0 54 
M E2 _!0L! I o x I 0.60 Yes 9_% 3.7 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m A ______j__l I o I I x 10.44 No 10.0 % 2.33 1.15 1.14 0.0586 5.1 % 485 1 54 
Mg E4 m I o X I I 1.85 Yes 10.0 % 2.43 2.06 2.05 0.124 6.0% 51 3 0 54 
SO4-1 el jj 	!I 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m/l 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m911 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m9/1 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m911 10.0 % 6.94 6.95 0.626 9.0 % 28 3 1 32 
CI el m11 I I I 	X I 	I I -0.06 Yes 7.0 % 7.07 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /I I I I 	o I 	x 	I I 1.53 Yes 10.0 % 6.27 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 mi I I 	o Ix 	I I 1.36 Yes 15.0% 3.24 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m911 I I I 	o I 	x I 1.43 Yes 10.0 % 4.63 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl i11 I I I 	ox I 	I I 0.20 Yes 1088 10.0 % 1110 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /1 I I I 	o x I I 0.50 Yes l0.0% 190 177 181 24.1 13.3 % 47 1 0 48 
F F3 /I I I I 	x I I 	• I 0.00 Yes 10.0 % 360 362 360 24.5 6.8 % 45 3 0 48 
F F4 /I I I I 	Ox I 	I I 0.25 Yes 10.0 % 705 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl J98 I I I 	o x I I 0.55 Yes 400 10.0 % 422 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 Jfl I I I 	ox I 	I I 0.37 Yes 10.0 % 759 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 I9 1 I I 	OX  I 	I I 0.16 Yes 15.0 % 1260 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /1 I I 	OX  I 	I I 0.21 Yes 15.0 % 455 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl pi1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 !1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 11 I 	I 	I 	X 	II 0.11 Yes 350 10.0 % 354 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 JI I 	II 	xo 	I 	I I -0,18 Yes 10.0 % 213 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /I I 	I 	I 	x 	o 	I I -0,56 Yes 15.0 % 152 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 p911 II 	I 	xo 	I 	I 	I •0,30 Yes 15.0 % 70 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 pJ1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /l 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /I 15.0 % 115 116 6.68 5.9 % 33 3 0 36 
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pH I 	I 	x 	I 6.86 6.87 0.0318 O.5%78 2 0 80 
H I o 	x I 0.67 Yes 3.0 % 7.56 7.42 7.41 0.126 1.7%77 3 0 80 
H I 	I 	I 	o 	x 1 	I 	I 0.86 Yes 3.0 % 6.77 6.60 6.60 0.108 1.6%76 3 0 79 
Conductive 
KA2 
mSlm I 	I 	I 	xo 	I 	I 	1 -0.27 Yes 7.39 5,0 % 7.29 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductive mSlm I 	o 	x 	I 	I 0.38 Yes 5.0 % 21.4 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity !S!m I 	I 	I x 	o 	I 	I -0.78 Yes 5.0 % 12.88 13.4 13.4 0.613 4.6  0 80 
Alkalini 	-1 mmol/I 1.14 5.0 % 1,13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 83 mmol/I 10.0 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I 10.0% 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 iiL  mmoUl 1 1 1 o XI I I 0.70 Yes 1.14 5.0% 1.18 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 82 mmol/l I I I x I I 0.12 Yes 10.0 0.336 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmolA I I X I 0.00 Yes 10% 0.264 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mm2! I I I x 	I I I 0.06 Yes  0.467 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 /I I x 	I I 0.08 Yes 119 5.0 % 119.5 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 liii o x 	I 0.45 Yes 29.4 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I o x 	I I 0.50 Yes JP L/o 98.3 95.3 95.0 2.63 3.0 % 65 2 0 67 
P-PO4 C4 /l I I I o XI I 1 0.76 Yes _7:P24 75.5 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot Cl xo -0.15 Yes 178 Yo _7:P 176.1 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 ll I I I XO I -0.37 Yes 10.0 % 47.4 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 !I I I x o I I -0.41 Yes 7.0 % 121.4 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 I x I 0.00 Yes 10.0 % 84.3 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 /l I I I 	x 0 I 9.62 Yes 125 10.0 % 117.3 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 /I I I I X 	o I 1 -0.68 Yes 10%80. 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 /I I 0 	1 x 	I 2.61 Yes 15.0 % 58 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 /I I I xo I I -0.22 Yes 225 7.0 % 221.5 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I ii iiI xo I -0.30 Yes 10.0  676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 ll I I xo 	I I -0.28 Yes 10.0 % 488 502 502 14.6 2.9 % 54 9 0 63 
Mot D1 /I I x o 	I -0.50 Yes 350 10.0 % 332.5 360 362 36.3 10.0 % 573 2 62 
Nlot D2 /I x o -0.44 Yes 10.0 % 842 885 881 50.5 5.7%56 6 1 63 
Nlot D3 /I I xo I I -0.22 849.5 879 869 74.4 8.6%59 3 1 63 
Na Et m I 	x I o -2.52 Yes 8 7.0 % 6.59 7.94 8.00 0.564 7.l%53 0 0 53 
Na E2 m /I x I 	o I -2.39 No 7.0 % 3.58 4.274. 0.201 4.7%494 0 53 
Na E3 m I x I 	0  I I -1.15 Yes 10.0 % 1.61 1.81 1.82 0.110 6.0%494 0 53 
Na E4 m I x I 	o -1.43 Yes 10.0 % 2.27 2.64 2.65 0.164 6.2%51 2 0 53 
K E1 m I I x I 	o I 1 -1.71 Yes 2.5 7.0 % 2.2 2.48 2.48 0.142 5.7% 49 2 0 51 
K E2 m I 	x I 1 	0 I I -2.54 No 10.0 % 1.79 2.42 2.40 0.151 6.3%49 2 0 51 
K E3 m A x 1 	0 I I -2.09 Yes 10.0 % 0.51 0.644 0.645 0.0620 9.6%49 1 1 51 
K E4 m I I 	x I 	o I I I -1.50 Yes 10.0 % 0.96 1.13 1.13 0.0707 6.3% 49 2 0 51 
Ca E1 m /l Iii I 	x 	o I I I Yes 12 5.0 % 11.4 12.0 12.0 0.425 3.5% 51 4 0 55 
Ca E2 m I 	o 	x I 0.98 Yes 7.0 % 7.66 7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3 m I I 	( 	o I I X I 2.14 Yes 7.0 % 2.61 2.27 2.27 0.139 6.1%50 5 0 55 
Ca E4 m fl I 	o x 1.51 Yes 7.0 % 5.34 4.84 4.83 0.305 6.3%53 2 0 55 
M E1 m !I I 	X 	0  I -1.09 Yes 3.5 5.0 % 3.31 3.47 3.45 0.113 3.3%504 0 54 
M E2 m 11 I I 	I 	x I 0.00 Yes 10.0 % 3.49 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 m !I I 	I 	oX I 0.35 Yes 10.0 % 1.18 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /I I I 	I 	X I I 0.10 Yes 10.0 % 2.07 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el mi1 I 	I 	0  x I I 0.45 Yes 5.0 % 13.5 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m !I I I 	I 	ox I I I 0.33 Yes 10.0 % 9.67 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m !I I I 	I 	X I I I 0.00 Yes 10.0 % 3.18 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m911 I I 	I 	o 	x I I 0.38 Yes 10.0 % 7.33 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m !I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 mgJl 10.0% 9.53 9.68 1.48 15.3% 31 1 0 32 
SO4-2 E3 m )1 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el  I 	I 	I 	o 	x 	I 	I 	I 0.48 Yes 7.0 % 7.34 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m9il 
4mA 
I 	I 	I 	o 	x I 	I 0.48 Yes 10.0 % 5.7 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 I oX 	I 	I 0.15 Yes 15.0% 2.75 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4  I 	I 	I 	OX 	I 	II 0.20 Yes 10.0 % 4.13 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl pg6 1088 10.0 % 1 080 1 070 35.4 3,3 % 43 5 0 48 
F F2 /I 10.0 % 177 181 24.1 13.3 % 47 1 0 48 
F F3 Jg11 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 /1 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /1 400 10.0 % 403 408 12.1 3,0 % 37 0 0 37 
Fe-1 G2 /I 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /I 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 ppil 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 p911 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 pgil 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 A 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /I 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /1 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 ig 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Cl /1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 02 /I 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 pgil 15.0 % 115 116 6.88 5.9% 33 3 0 36 
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Assigned 	Tar v.  
value 	dev. 
Lab 's 
result 	Mtl. Mean St.tlev. 
d 
a 








pH al I 	0 X 0.39 Yes 6.87 	1.5 % 6.91 	6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	I 	I 	OX 	I 	I 	I 0.63 Yes 3,0 % 7.55 	7.42 7.41 0.126 1.7% 77 3 0 80 
H A3 I 	I 	I 	o 	x I 	I 	I 0.71 Yes 3.0 % 6.74 	6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	1 ox I 0.32 Yes 7.39 	5.0 °  7.51 	7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductive A2 mS/m I 	I 	I 	x 	I 	I 0.00 Yes 5,0 % 21 	21.0 21.0 0.630 3.0  
Conductivity A3 mS/m I 	I 	I 	X I 	I 0.00 Yes  13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 
• 
mmol/I I 	ox 0.35 Yes 1.14 	5.0 % 1.16 	1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mm01/1 I 	o 	x 	I 0.41 Yes 10.0 % 0.307 	0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 urmoln I 	I 	ox I 0.35 Yes 0.234 	0.228 0.226 0.00807 16 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I I 	ox 	I 	I 0.35 Yes  j9_% 0.441 	0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/I 1.14 	5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmoUl 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I  j_% 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmoUl 10.0 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl I 	X I 0.00 Yes 119 	5.0 % 119 	120 119 3.32 2.8 64 3 0 67 
P-PO4 C2 I x 	o I I -0.90 Yes  _LP !o 26.7 	28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I X I I 0.08 Yes 95.5 	95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 I x I -0.10 Yes 7.0 % 71.2 	71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 /I I I I ox I I 0.16 Yes 178 	7.0% 180 	184 183 5.11 2.8°! 66 4 0 70 
Ptot C2 /I I X o I I 0.55 Yes 10.0 % 46.5 	49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 !I I X o I 0.57 Yes 7.0 % 120 	125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 /I I Xo 	I I -0.30 Yes 10.0 % 81.8 	84.2 84.3 4.21 5.0 % 69 1 0 70 
-NH4 Dl j/I 1 0 	x 	I 0.88 Yes 125 	10.0% 136 	131 131 7.38 5.6 % 66 2 0 68 
-NH4 D2 fl I I x I 0.06 Yes 10.0 % 86.2 	86.2 86.7 4.93 5.7% 65 3 0 68 
-NH4 
RNN02+NO3 
D3 !I I I x o I I -1.17 Yes 15.0 % 34.4 	41.5 41.7 5.96 l4.3% 65 2 1 68 
Dl I o XI 0.63 Yes 225 	7.0 % 235 	233 234 11.0 4.7% 60 4 0 64 
02+NO3 D2 /l I I Xo 	I -0.15 Yes 10.0 °/ 660 	676 670 28.0 4.2% 59 4 0 63 
02+NO3 D3 /I I I X 	I I I -0.04 Yes 500 	502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 I o x 0.66 Yes 350 	10.0 % 373 	360 362 36.3 l0.0% 57 3 2 62 
Ntot D2 /I I I x o I -0.40 Yes 10.0 % 846 	885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /1 I X -0.05 Yes 10.0 % 865 	879 869 74.4 8.6% 59 3 1 63 
Na E1 m 11 I 1 x 	I______.0  Yes 8 	7.0 % 8.02 	7.94 8.00 0.564 7.l%53 0 0 53 
Na E2 m A I I X 	I I -0.10 Yes 7.0 % 4.27 	4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m JI I OX 0.16 Yes 10.0 % 1.85 	1.81 1.82 0.110 6.0%49 4 0 53 
Na E4 m /I I I o x 	I I 0.45 Yes 10.0 % 2.77 	2.64 2.65 0.164 6.2%51 2 0 53 
K El m 11 I I XO I I _X_  2.5 __L2° 2.44 	2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m I I X I 0.08 Yes 10.0 % 2.42 	2.42 2.40 0.151 6.3% 49 2 0 51 
K E3 m /I I I 1 0 	x I 0.93 Yes 10.0 % 0.705 	0.644 0.645 0.0620 96%1l51 
K E4 m I 0X 0.35 Yes 10.0 % 1.17 	1.13 1.13 0.0707 6.3%4920 51 
Ca E1 m I I I ox I 0.20 Yes 12 	5.0 % 12.12 	12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /I I I 	X I I 0.08 Yes 7.0% 7.21 	7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m /I I I 	x I 0.00 Yes 7.0 % 2.27 	2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m !I I I 	X I -0.12 Yes 7.0% 4.79 	4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m A I I 	o 	x I 0.91 Yes  % 3.66 	3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m R X •0.06 Yes 10.0 % 3.47 	3.55 3.49 0.231 6.6 % 53 10 54 
Mg E3 m I I I 	xo 	I I I -0.18 Yes 10.0 % 1.12 	1.15 1.14 0.0586  
Mg E4 m I I X 	I I 0.05 Yes 10.0 % 2.06 	2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m )1 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m911 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /I 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m9)1 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m I I I 	o IX I 1.36 Yes 5.0 % 14.1 	13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m9)1 I I 	x I 	o I I I -1.53 Yes 10.0 % 8.2 	9.53 9.68 1.48 15.3% 31 1 0 32 
SO4-2 E3 m /I I I I 	X 0 I I I -0.58 Yes 15.0 % 3.23 	3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mail I I I 	o 	X 1 I I 0.86 Yes 10.0 % 7.55 	6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m911 I I I 	X I 0.06 Yes 7.0 % 7.13 	7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m911 I I I 	x I -0.04 Yes 10.0 % 5.42 	5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /I I I I 	o x I I I 0.40 Yes 15.0 % 2.85 	2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /I I I I 	X I I I 0.10 Yes 10.0 % 4.09 	4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl F11 1088 	10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 10.0 % 177 181 24.1 13.3% 47 1 0 48 
F F3 /I 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 pg4 10.0 % 700 688 47.9 7,0 % 46 2 0 48 
Fe-1 G1 /1 I 	I 	I 	X 	I 	I 	I 0.08 Yes 400 	10.0 % 403 	403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 11 I 	I 	I 	x 	I 	II 0.01 Yes 10.0 % 731 	731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 p911 I 	II 	X 	I 	I I -0.05 Yes 15.0 % 1220 	1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 4 I 	I 	X 	I 	I 	I -0.03 Yes 15.0 % 439 	439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /I 400 	10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 pI1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I 15.0 % 750 814 311 36.2 % 33 0 0 33 
Fe-2 G4 /I 15.0% 261 286 112 39.2% 33 0 0 33 
Mn-1 Cl J911 I 	I 	I 	X 	I 	II 0.03 Yes 350 	10.0 % 351 	353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /1 I 	I 	I 	xo 	I 	I 	I -0.18 Yes 10.0 % 213 	216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 A II 	I 	X I -0.04 Yes 15.0 % 165 	167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /1 I 	I 	I 	OX 	I 	I 	I 0.15 Yes 15.0 % 75 	74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Cl 1911 350 	10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /I 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /I 15.0 % 115 116 6.88 5.9 % 33 3 0 36 




RESULTS OF THE Interlaboratory Comparison 611997 	 Lab 11____l 
w 	= 
3 Grubbs 	pssipned 	Target 	Lab's 	 å 	n 	3  
Variable 	Test 	Unri 	-3s 	-2s 	-ts 	0 	ts 	2s 	35 	Z•value 	test 	value 	tlev. 	resuri 	Md. 	Mean 
	St.dev. 	CV% 	 2 y 
passed n 	 ö 
a 	N 
pH a1 I 	I 	I 	x 	o 	l 	I 	l -0.39 Yes 6.87 1.5 % 6.83 6.86 6.87 0.0318 0.5 % 	78 2 0 80 
H A2 I 	l 	l 	x 	l 	I 	I -0.04 Yes 3.0 % 7.4 7.42 7.41 0.126 1.7 % 	77 3 0 80 
H A3 I 	l 	I 	xo 	lI l -0.25 Yes 3.0 % 6.55 6.60 6.60 0.108 1.6 % 	76 3 0 79 
Conductivity Al mS/m I 	I 	I 	o 	x 	I 	I 	I 0.49 Yes 7,39 5.0 % 7,57 7.49 7.49 0.190 2.5 % 	73 7 0 80 
Coriductivlty A2 mS/m I 	l 	I 	X 	I 	I 	l  .Pî° 21.05 21.0 21.0 0.630 3.0 % 	75 5 0 80 
Conduc6vity A3 mS/m l 	l 	l 	ox 	l 	l 	l 0.27 Yes 5.0 % 13.58 13.4 13.4 0.613 4.6 % 	78 2 0 80 
Alkalini 	-1 B1 mmoUl 1.14 % 5.0 1.13 1.12 0.0222 2.0 % 	30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 	31 3 0 34 
Alkalini 	-1 B3 mmol/I 10.0 % 0.228 0.226 0.00807 3.6 % 	33 1 0 34 
Alkalinity-1 B4 mmol/I 10.0 % 0.427 0.426 0.0103 2.4 % 	32 2 0 34 
Alkalinity-2 B1 mmoU 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 	26 6 0 32 
Alkalini 	-2 B2 mmolA 10.0 % 0.333 0.332 0.0187 5.6 % 	32 0 0 32 
Alkalini 	-2 B3 mmol/1 
- 
10.0 % 0.264 0.264 0.0168 6.4 % 	32 0 0 32 





X 	I I 0.00 Yes 119 5.0% 119 120 119 3.32 2.8 % 	64 3 0 67 
P-PO4 C2 I X 	I I •0.05 Yes 7.0 % 28.4 28.5 28.5 1.39 4.9 °/ 	634 0 67 
P•PO4 C3 /I I X 0.00 Yes  7.0% 95 95.3 95.0 2.83 3.0% 	65 2 0 67 
P•PO4 C4 /1 I I OX I _Y _  7.0 % 72.6 71.6 71.7 2.91 4.1 % 	65 2 0 67 
Ptot C1 /1 I I I xo I -0.16 Yes 178 7.0% 176 184 183 5.11 2.8% 	66 4 0 70 
Ptot C2 I x _Y __  10.0 % 49.8 49.1 49.2 2.65 5.4 % 	68 2 0 70 
Ptot _Ç._Æ___ I I I X 	I I 0.00 Yes 7.0 % 125 125 125 3.90 3.1%69 1 0 
70 
Ptot C4 I I I o I x 	I I 1.53 Yes 10.0 % 97.2 84.2 84.3 4.21 5.0 % 	69 1 0 70 
N-NH4 D1 !I I I ox 	I I I _Y! _  125 10.0 % 129.6 131 131 7.38 5.6% 	66 2 0 68 
N-NH4 D2 I I xo 	I I I -0.16 Yes 10.0 % 85.3 86.2 86J4. 5.7%65 3 0 68 
N-NH4 D3 /I I x 	o 	I 1 -0.78 Yes 15.0 % 36.8 41.5 41.75. 14.3%65 2 1 68 
N-NO2+NO3 D1 fl I I o xl I 0.63 Yes 225 7.0 % 235 233 234 11.0 4.7 % 	60 4 0 64 
N-NO2+NO3 D2 A ox 	I I 0.31 Yes 10.0 % 691 676 670 28.0 4.2%594 0 63 
N-NO2+NO3 D3 ox 	I I 0.26 Yes 10.0 % 515 502 502 14.6 2.9%54 9 0 63 
Ntot D1 /I x 	I I 0.11 Yes 350 10.0 % 354 360 362 36.3 10.0%57 3 2 62 
Ntot D2 /I x 	I I 0.01 Yes 10.0 % 882 885 881 50.5 5.7 % 	56 6 1 63 
Ntot D3 /I ox I 0.17 Yes 10.0 % 884 879 869 74.4 8.6 % 	59 3 1 63 
Na E1 m x I 	I 0.00 Yes 8 7.0 % 8 7.94 8.00 0.564 7.1%53 0 0 53 
Na E2 m /l o x I 0.40 Yes 7.0 % 4.42 4.27 4.30 0. 47%494 0 53 
Na E3 m /I I o x I 0.49 Yes 10.0 % 1.91 1.81 1.82 0.110 6.0%49 4 0 53 
Na E4 m I I ox I 0.19 Yes 10.0 % 2.7 2.64 2.65 0.164 6.2%51 2 0 53 
IIi_K Ei m /l I xo I -0.23 Yes 2.5 7.0 % 2.46 2.48 2.48 0.142 5.7%49 2 0 51 
K E2 m !I I I I 	x I 1 0.08 Yes 10.0 % 2.42 2.42 2.40 0.151 6.3 % 	49 2 051 
K E3 m I I 	x -0.02 Yes 10%O640 0.645 0.0620 9.6 % 	49 1 1 51 
K 0.09 Yes 10.0 % 1.14 1.13 1.13 0.0707 6.3 	49 2 0 51 
Ca E1 m !I I 	x I 	I I 0.08 Yes 12 5.0 % 12.05 12.0 12.0 0.425 3.5 % 	51 4 0 55 
Ca E2 m ll ox 0.16 Yes 7.0 % 7.25 7.18 7.17 0.358 5.0 	52 3 0 55 
Ca E3 m o x I I I 0.50 Yes 7.0 % 2.35 2.27 2.27 0.139 6.1 % 	50 5 0 55 
Ca E4 m /l ox I I 0.24 Yes 7.0 % 4.91 4.84 4.83 0.305 6.3 % 	53 2 0 55 
M E1 m !I o x I I 0.63 Yes 3.55%613.474 0.113 3.3% 	50 4 0 54 
Mg E2 m I o x I I 0.63 Yes 10.0 % 3.71 3.55 3.49 0.231 6.6 % 	53 1 0 54 
Mg E3 m /l I I ox I 0.26 Yes 10.0 % 1.17 1.15 1.14 
Mg 0.15 Yes  2.08 2.06 2.05 0.124 6.0% 	51 3 0 54 
504-1 el m /I I I I x 	o I I I 0.76 Yes 5.0 % 12.7 13.2 13.2 0.605 
NO2 
4.6% 	29 0 0 29 
504-1 E2 !!9!! I I I 	x o I I 0.41 Yes 10.0 % 8.98 9.24 9.36 0.395 4.2% 	27 2 0 29 
SO4-1 E3 m /I I I l 	o Ix I I 1.32 Yes j _% 3.6 3.18 3.18 0.242 7.6 % 	29 0 0 29 
SO4-1 E4 mg. I 	X I I I -0.10 Yes 10.0%ijIi9.0.0% 99 7.06 .97 4.2% 2 0 29 
SO4-2 e1 m 11 5.0 % 13.1 13.2 0.491 3.7 % 	28 3 0 31 
SO4-2 E2 mgJ1 l 10.0% 9.53 9.68 1.48 15.3 % 	31 1 0 32 
SO4-2 E3 m 11 l 15.0 % 3.27 3.54 0.903 25.5 % 	27 2 3 32 
504-2 E4 mg/1 l 10.0 % 6.94 6.95 0.628 9.0 % 	28 3 1 32 
CI el m /I I I 	x 	o 	l I l -1.09 Yes 7.0 % 6.56 7.02 7.10 0.418 5.9 % 	60 2 2 64 
Cl E2 mg/1 I I 	I 	x 	o -0.51 Yes 10.0 % 5.16 5.40 5.44 0.444 8.2 % 	61 3 2 66 
Cl E3 m /I l l 	xo 	l l l -0.35 Yes 15.0 % 2.55 2.70 2.69 0.379 14.1 % 	61 2 3 66 
Cl E4 m9/1 I I 	I 	x 	o 	l l I -0.52 Yes l 	10.0 % 3.84 4.01 4.05 0.364 9.0 % 	61 2 3 66 
F F1 lJ9ì1 I l 	I 	xo 	l l l -0.17 Yes 1088 10.0 % 1070 1 080 1 070 35.4 3.3 % 	43 5 0 48 
F F2 pg11 l 	I 	x 	o 	I I I -0.61 Yes 10.0 % 170 177 181 24.1 13.3 % 	47 1 0 48 
F F3 p911 I l 	I 	X 	I I I 0.00 Yes 10.0 % 360 362 360 24.5 6.8 % 	45 3 0 48 
F F4 o x I l 0.90 Yes 10.0 % 750 700 688 47.9 7.0 % 	46 2 0 48 
Fe-1 G1 !1 400 10.0 % 403 408 12.1 3.0 % 	37 0 0 37 
Fe-1 G2 pgil 10.0 % 731 732 22.1 3.0 % 	36 1 0 37 
Fe-1 G3 15.0 % 1 230 1 230 36.1 2.9 % 	35 1 0 36 
Fe-1 G4 igii l 	15.0 % 439 441 12.8 2.9 % 	36 1 0 37 
Fe-2 G1 /I I 	I 	Ix 	o 0.78 Yes 4001 10.0% 369 390 391 26.6 6.8 % 	32 1 0 33 
Fe-2 G2 igì1 l 	l 	l 	ox 	l 	l 	l 0.32 Yes 10.0 % 712 696 690 52.7 7.6 % 	31 2 0 33 
Fe-2 G3 lJ9dl I 	I 	I 	x 	o 	l 	I 	I -0.54 Yes 15.0 % 748 750 814 311 38.2 % 	33 0 0 33 
Fe-2 64 Il 	I x 	o 	I 	l 	l 0.63 Yes 15.0 % 259 261 286 112 39.2 % 	33 0 0 33 
Mn-1 61 jgìI 350 10.0 % 353 353 12.2 3.5 % 	30 1 0 31 
Mn-1 G2 pgfl l 	10.0 % 216 217 8.00 3.7 % 	29 2 0 Li 
Mn-1 G3 pg1I 15.0 % 167 166 12.2 7.3 % 	30 1 0 31 
Mn-1 G4 p911 l 	15.0 % 74.0 73.3 4.69 6.4 % 	30 1 0 L31 
Mn-2 G1 pgJ1 l 	l 	l 	x 	I 	I 	I -0.09 Yes 350[1iõ % 347 347 344 11.0 3.2 % 	32 4 0 36 
Mn-2 G2 xo 	l 	l 	l -0.33 Yes 10.0 % 205 213 212 10.3 4.9 % 	34 2 0 36 
Mn-2 	G3 lJ9i1  l 	I 	l 	x 	l 	l 	l 0.00 Yes 15.0 % 116 115 116 6.88 5.9 % 	33 3 0 36 
Mn-2 	G4 1jgÃ l 	I 	l 	xo 	l 	l 	l -0.32 Yes 15.0% 58.3 	61.0 61.2 4.71 7.7 % 	34 2 0 36 
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pH 31 I 	I 	X 	I 	I 	1 0.00 Yes 6.87 1.5 % 6.87 6.66 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	Ix 	a 	I 	I -0.72 Yes 3.0 % 7.25 7.42 7.41 0.126 1.7%77 3 0 80 
pH A3 X 	a 	I 	I 	I -0.91 Yes 3.0 % 6.42 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity Al mS/m 0 	X 1 0.78 Yes 7.39 5.0 % 7.68 7.49 7.49 0.190 2.5% 73 7 0 80 
Conductivity A2 mS/m I 	aX 	I 	I 0.14 Yes  _ :P 1n 21.15 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I 	I 	a 	I 	I 	X 	I 2.63 Yes 5O °k 15.16 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmolA I 	X 	I 	I 0.00 Yes 1.14 5.0 % 1.14 1.13 1.12 0.0222 2.0% 30 3 0 33 
Alkalini 	-1 B2 mmol/I I 	I 	I 	XO 	I 	I 	I -0.24 Yes 10.0 % 0.288 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I I 	I 	I 	X 	0 I -0.44 Yes  0.216 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I I 	I oX 0.14 Yes 10.0 % 0.432 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 Bl mmolAl 1.14 5.0 % 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalini 	-2 B2 mmolA 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 inmoln 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 inmoln 10.0 % 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 Cl I a 	X 1 0.67 Yes 119 5.0 % 123 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 L2L I 0 	x 	I 	I I  Yes ii5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 /I I I a 	X 	I 	I 0.53 Yes  95.3 95.0 2.83 3.0% 65 2 0 67 
P-PO4 C4 a 	X I 0.86 Yes 7.0 % 76 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 /I I I I o X 	I 0.88 Yes 178 7.0 % 189 184 183 5.11 2.8% 66 4 0 70 
Ptot C2 JL I I I __°_l___  I 1 0.75 Yes 10.0 % 52.9 49.1 49.2 2.65 5.4% 68 2 0 70 
Ptot C3 11 I I I a X 	I 0.46 Yes 7.0 % 129 125 125 3.90 3.1 % 69 1 0 70 
Plot ii I I I 0 X I I 0.43 Yes 10.0 % 87.9 84.2 84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 n I I I a 	XI I 1 0.64 Yes 125 10.0 % 133 131 131 7.38 5.6%66 2 0 68 
N-NH4 D2 /l ox 0.38 Yes 10.0 % 90 86.2 86.7 4.93 5.7 % 65 3 Ii -- 
N-NH4 D3 /I I I Xa I -0.27 Yes 15.0 % 40 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 j/I IX o I -0.63 Yes 225 7.0 % 215 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /l ii I Xo 	I I -0.18 Yes 10.0 % 658 676 670 28. ii63 
N-NO2+NO3 D3 /l I I Xo 	I I -0.28 Yes  488 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 JI I x 0.11 Yes 350 10.0 % 346 360 362 36.3 10.0 % 573 2 62 
Ntot D2 /1 I I I X 	o 	I I •0.73 Yes 10.0 % 817 865 881 50.5 5.7 % 56 6 1 63 
Ntot D3 I I 1 o X 	I 0.58 Yes 10.0 % 919 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m /I I I I Xo I -0.32 Yes 8 7.0 % 7.82 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m !I I I I o X I I 0.53 Yes 7.0 % 4.46 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /I I oX 0.27 Yes 10.0% 1.87 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m I I oX I 0.23 Yes 10.0 % 2.71 2.64 2.65 0,164 6.2 % 51 2 0 53 
K E1 m I I o X 	I I 0.63 Yes 2.5 _LP !n 2.61 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m o XI 0.83 Yes 10.0 % 2.6 2.42 2.40 0.151 6.3% 49 2 0 51 
K E3 m /I I _ °___L_ X I 	I 1.44 Yes 0.738 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m A I I I 	o 	X 1 0.97 Yes 10.0 % 1.24 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 !fl 9i I I I 	o I 	X 1 1.67 Yes 12 5.0 % 13 12.0 12.0 0.425 15% 51 4 0 55 
Ca E2 m /l I I I o I 1.30 Yes 7%7  7.18 7.17 0.358 5.0% 52 3 0 55 
Ca E3 m I I o I X 1.13 Yes 7.0 % 2.45 2.27 2.27 0.139 61%505 0 55 
Ca E4 m I I o I X I 1.36 Yes 7.0 % 5.29 4.84 4.83 0.305 6.3%53 2 0 55 
Mg E1 m /I I Xo I •0.34 Yes 3.5 5.0 % 3.44 3.47 3.45 0.113 3.3%__  50 4 0 54 
Mg E2 m oX 0.23 Yes 10.0 % 3.57 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 m ll I I 	0 X I I 0.44 Yes 1.19 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 !!:!2L A I I 	X I 0.10 Yes 10.0 % 2.07 2.06 2.05 0.124 6.0% 51 3 0 54 
SO4-1 el m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /I 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /l 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m I 	XI 0  1 I I -1.36 Yes 5.0% 12.3 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 mi1 I 	I I 	Xo I I I -0.15 Yes 10.0 % 9.53 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mI1 I 	X I 	o I I I -1.90 Yes 15.0 % 2.53 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 I I I 	X I I I -0.04 Yes 10.0 % 6.92 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI e1 mJl I 	X I I 	o I I I -2.21 Yes 7.0 % 6 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /I I I ix 	o I I I -0.81 Yes 10.0 % 5 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m I Ix I 	o I I I -1.71 Yes 15.0 % 2 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m I 	X I 	o I I -2.59 Yes 10.0 % 3 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl i9i I I IX I I I 0.02 Yes 1088 10.0 % 1090 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 A I I I 	0 	X I I I 0.66 Yes 10.0 % 193 177 181 24.1 13.3 % 47 1 0 48 
F F3 /I I I I 	o 	X 1 0.83 Yes 10.0 % 390 362 360 24.5 6.8 % 45 3 0 48 
F F4 IJ9i1 I I I 	ox  I I I 0.25 Yes 10.0 % 705 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl /I 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /l 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /1 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 fl 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G 1 /1 I 	I 	I 	X 	I I -0.10 Yes 400 10.0 % 396 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 jI1 I 	I 	I 	X I 	I 0.09 Yes 10.0 % 696 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 !1 I 	I 	I 	X 	o I 	I 0.52 Yes 15.0 % 750 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /i I 	I 	IX 	o 	I 	I 	I -0.84 Yes 15.0 % 250 261 286 112 39.2 % 33 0 0 33 
Mn-1 Cl /1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 j11 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 1i911 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /l I 	I 	I 	X 	o 	I 	I 	I -0.40 Yes 350 10.0 % 336 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pJ1 I 	I 	I 	X 	I 	I 	I -0.05 Yes 10.0 % 211 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 A I 	I 	I 	X I 0.06 Yes 15.0 % 115 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 pgil I 	I 	I 	X 	I 	I 	I -0.05 Yes 15.0 % 60.7 61.0 61.2 4.71 7.7 % 34 2 0 36 
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pH al I 	 o 	x] 	I 0.78 Yes 6.87 6.95 6.86 6.87 0.0318 0.5% 78 2 0 80 
pH A2 I 	I 	ox 	I 	I _Y 0%j84 .41 0.126 l.7%77 3 0 80 
pH A3 I ox I 0.15 Yes _ P±'°  6.63 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	I 	I 	o 	x 	I 	I 0.57 Yes  7.6 7.49 7.49 0.190 2.5 % 73 7 0 80 
ConducUvity A2 mS/m I 	I 	I 	x 	o I 	I 3 Yes 20.55 21.0 21.0 0.630 3.0% 75 5 0 80 
Conductivity A3 mS/m I o 	x 	I 	I 1.39 Yes 5.0 % 14.33 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B1 mmol/l I 	I 	x I 	I -0.04 Yes 1.14  1.138 1.13 1.12 0.0222 2.0% 30 3 0 33 
Alkalini 	-1 B2 mmolA I 	I 	I 	ox 	I 0.17 Yes 10.0 % 0.3 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I I 	I ox 	I 	I 	I 0.22 Yes 10.0 % 0.231 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I I 	I 	ox 	I 	I 	I 0.14 Yes 10.0 % 0.432 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 Bt mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmolll 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmolA 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 Cl /I I Ix 	0 	I I -0.84 Yes 119 5.0 % 114 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 I I 	xo 	I -0.25 Yes 7.0 % 28 28.5 28.5 1.39 4.9%63 4 0 67 
P-PO4 C3 x 	o -1.20 Yes 7.0 % 87 95.3 95.0 2.83 3.0%65 2 0 67 
P-PO4 C4 I I x 	o 	I I 1 -1.73 Yes 7.0 % 63 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 /I I I I 	x o I I -0,48 Yes 178 7.0 % 172 184 183 5.11 2.8%66 4 0 70 
Plot _2 _____ I _  I 	xo I I -0.24 Yes 10.0 % . 	48 49.1 49.2 2.65 5.4%68 2 0 70 
Plot C3 /1 I I x 	o I I -0.91 Yes 7.0 % 117 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 /l x 	o -0.98 Yes 76 84.2 84.3 4.21 5.0 % 69 • 1 0 70 
N-NH4 D1 /1 I I o _IX_  I 2.24 Yes 12  153 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 ll I I o Ix I I 1.19 Yes  97 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 o x 0.53 Yes  45 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 A I I o x 1 0.83 Yes 22  R1700/c 238 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 I I ox 	I 0.22 Yes  685 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /1 I ox 0.24 Yes  514 502 502 14.6 2.9°/ 54 9 0 63 
Ntot D1 /1 I I o x 	I 0.63 Yes 35  372 360 362 36.3 10.0% 57 3 2 62 
Ntot D2 I o x 0.74 Yes . 946 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 I I 0 	x I 0.92 Yes l0%947 74.4 8.6 % 59 3 1 63 
Na _ !__rna I I x 	I 	I -0.11 Yes 8 7.0 % 7.94 7.94 8.00 0.564 7.1 % 53 0 053 
Na E2 m A I I 0 	x 1.10 Yes 7.0 % 4.63 4.27 4.30 0.201 4.7  
Na E3 m I I ox I I 0.33 Yes 10.0 % 1.88 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m /I I 	X 	I I I -0.04 Yes 10.0%242. 2.65 0.164 6.2 % 51 2 053 
K E1 m /1 I 	ox 	I I 0.23 Yes 2.5 7.0 % 2.54 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m I I 	ox 	I I ___ I ____ 0 Yes 10.0 % 2.48 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m !I I x I 0.08 Yes 10.0 0.65 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m /l I I ox I 0.27 Yes 10% 1.16 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /I I I xo I -0.17 Yes 12 _ ç__'° 11.9 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m !I I I o x 1 I 0.74 Yes 7.0 % 7.54 7.18 7.17 0.358 5.0 % 52 30 55 
Ca E3 m I I ox I I 0.25 Yes 7.0 % 2.31 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca  /I _ 4_ o __ I I o x I I 0.41 Yes 7.0 % 4.97 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg Et m ll x I I -0.11 Yes 3.5 5.0 % 3.48 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m /l I ox I I I 0.32 Yes 10.0 % 3.6 3.55 3.49 Q.23lI 6.6 % 53 1 0 54 
Mg E3 m fl I I I 	ox I I I 0.26 Yes 10.0 % 1.17 1.15 1.14 0.0586 5.1%4851 54 
Mg E4 m !1 I o x I I I 0.44 Yes 12$%i  2.06 2.05 0.124 6.0% 51 3 0 54 
SO4-1 el m A I I 	x I 	o I I I -1.44 Yes 5.0 % 12.25 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m ll I I IX 	o I I I -0.76 Yes 10.0 % 8.65 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /I I I I 	x I I I -0.09 Yes 10.0 % 3.15 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I I IX 	o I I I 0.75 Yes 10.0 % 6.53 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el mgil 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mgil 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mgil 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el mgil I 	I 	I 	xo I I I -0.20 Yes 7.0 % 7 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /I I 	I 	x 	0 I I I -0.99 Yes 10.0 % 4.9 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m xo I I I -0.35 Yes 15.0 % 2.55 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 mgJl I 	I 	x 	o I I I -0.99 Yes 10.0 % 3.65 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /I I 	I 	I 	X I I -0.07 Yes 1088 10.0 % 1080 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /1 X I 	I 	I 	o I I I -3.92 Yes 10.0% 110 177 181 24.1 13.3% 47 1 0 48 
F F3 I 	X 	I 	0 I -1.94 Yes 10.0 % 290 362 360 24.5 6.8 % 45 3 0 48 
F F4 /1 x I 	I 	I 	o I I I -3.60 No 10.0 % 440 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl pgil 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 igi 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /I 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 pg1 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 igIl I 	I 	IX 	o 	I 	I -0.75 Yes 400 10.0 % 370 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 Jgfl I 	I 	I 	X 	II 	I 0.00 Yes 10.0 % 690 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 ig/I I 	I 	I 	o 	I 	I 	IX 3.16 Yes 15.0 % 1200 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 4 I 	I o 	II 	XI 2.66 Yes 15.0 % 400 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 pgfl 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /l 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 ll 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 pg11 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /I I 	I 	I 	X 	II 0.09 Yes 350 10.0 % 353 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 	igfl I 	I 	I x 	o 	I 	I 	I -0.66 Yes 10.0 % 198 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 I 	I 	I 	o 	x 	1 	I 	I 0.52 Yes 15.0 % 125 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 	)1 I 	I 	I 	ox 	II 0.31 Yes 15.0 % 64 61.0 61.2 4.71 7.7 % 34 2 0 36 
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pH a1 I 	I 	I 	xo 	I 	1 -0.29 Yes 6.87 1.5 % 6.84 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	x 	I 0.04 Yes 3.0 % 7.42 7.42 7.41 0.126 1.7 % 77 3 0 80 
H A3 I 	II 	x 	I  Yes  -21° _-_6 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I I 	ox 	I 	I 0.35 Yes 7.39 5.0 % 7.52 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductive A2 mS/m I 	I 	0 X 0.38 Yes 5.0 % 21.4 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivi A3 mS/m I I 	ox 	I 	I 0.30 Yes 5.0 % 13.6 13.4 13,4 0.613 4,6 % 78 2 0 80 
Alkalini 	-1 Bl mmolA I 	I 	x 	I 	I 0.00 Yes 1.14 5.0% 1.14 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 -jr  mmol/I I 	xo I I -0.14 Yes l0% 0.291 0.294 0.295 0.00657 2.2 °/ 31 3 0 34 
Alkalini 	-1 B3 mmolA I 	I I _2L _ 0.09 Yes 10.0 _ 0.228 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmoJA I I 	x 	I 0.00 Yes 10.0 0.426 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmoiA 1.14 i91° 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 82 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mm2 )1 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmol/I j_% 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 /I I I I x 	I I 0.00 Yes 119 5.0% 119 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 /I ii ii x 	I I 0.00 Yes _LP :h 28.5 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I I x 	I I -0.09 Yes 7.0 % 94.4 95.3 95.0 2.83 3.0° 65 2 0 67 
P-PO4 C4 I xo 	I I -0.24 Yes 7.0% 70.5 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 /1 I 0 	xl 0.72 Yes 178 7.0.% 187 184 183 5.11 2.8° 66 4 0 70 
Plot C2 I ox 	I I 0.14 Yes 10.0 % 49.9 49.1 49.2 2.65 5.4° 68 2 0 70 
Plot C3 !I I I x 	I 0.11 Yes 7.0 % 126 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 !I I x 	I -0.04 Yes 10.0 % 84 84.2 84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 1 1 o x 	I 0.96 Yes 125 10.0 % 137 131 131 7.38 5.6% 2 0 68 
N-NH4 D2 /l ox 0.35 Yes 89.7 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 I x 	I 	I 0.11 Yes 15.0 % 42.4 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 225 7.0 % 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I 10.0 % 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 j 350 10.0 % 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 10.0 % 685 881 50.5 5.7 % 56 6 1 63 
Ntot D3 10.0 % 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m I o x 0.96 Yes 8 7.0 % 8.54 7.94 8.00 0,564 7.l%53 0 0 53 
Na E2 m 11 I I I o x I 1 0.70 Yes 7.0 % 4.51 4.27 4.30 0.201 4.7%49 4 0 53 
Na E3 m !I I I I o x I I 	1 0.77 Yes 10.0 % 1.96 1.81 1.82 0.110 6.0%49 4 0 53 
Na E4 m I o x 	I I 0.42 Yes 10.0 % 2.76 2.64 2.65 0.164 6.2%51 2 0 53 
K E1 m /I I I o XI I 	1 0.74 Yes 2.5 7.0 % 2.63 2.48 2.48 0.142 5.7%49 2 0 51 
K E2 m I I 	o x I I 	1 0.50 Yes 10.0 % 2.52 2.42 2.40 0.151 6.3%49 2 0 51 
K E3 m /1 I I 	o 	x I I 	I 0.73 Yes 10.0 % 0.692 0.644 0.645 0.0620 9.6%491 1 51 
K E4 m I I 	o 	x I I 0.71 Yes 10.0 % 1.21 1.13 1.13 0.0707 6.3%49 2 0 51 
Ca E1 m /l o x I I 0.50 Yes 12 5.0 % 12.3 12.0 12.0 0.425 3.5% 51 4 0 55 
Ca E2 m I 	x I I 0.06 Yes 7.0 % 7.2 7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3 m I 0X 1 I 0.76 Yes 7.0 % 2.39 227 2.27 0.139 6.1%50 5 0 55 
Ca E4 m /l o x I I 0.68 Yes 7.0 % 5.06 4.84 4.83 0.305 6.3%53 2 0 55 
Mg ox I I 0.51 Yes 3.5 5.0 % 3.59 3.47 3.45 0.113 33% 50 4 0 54 
M E2 m /I I x 	o I I -0.86 Yes 10.0% 3.19 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg Yes 10.0 % 1.02 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 !fl9L o I -0.83 Yes 10.0% 1.88 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m /l I I 	ox ii I I 0.30 Yes 4 _9%__j3. 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 mg I I 	xo I I I -0.17 Yes 10.0 % 9.2 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 mgIl I I 	I 	xo I I I -0.19 Yes 10.0 % 3.12 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 nigh I I 	I 	xo I I I -0.16 Yes 10.0 % 6.95 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m /I 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /1 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /l I I I 	x I I I 0.04 Yes 7.0 % 7.12 7.02 7.10 0.418 5.9 % 60 2 2 64 
Cl E2 m /I I I I 	xo I I I -0.22 Yes 10.0 % 5.32 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /I I I I 	x I I I -0.05 Yes 15.0 % 2.67 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /I I I x o I I 1 -0.47 Yes 10.0 % 3.86 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F 1 ughI I 	0 X I I I 0.48 Yes 1088 10.0 % 1140 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 pgn I I x o I I I -0.61 Yes 10.0 % 170 177 181 24.1 13.3 % 47 1 0 48 
F F3 ig I I I 	xo • -0.28 Yes 10.0 % 350 362 360 24.5 6.8 % 45 3 0 48 
F F4 ig I I I 	o x I I I 0.61 Yes 10.0 % 730 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 I 	o x I I I 0.48 Yes 400 10.0 % 419 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 ll I I I 	ox I I I 0.33 Yes 10.0 % 756 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 I I 	ox I I I 0.22 Yes 15.0 % 1270 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 PW1 I I I 	ox I I I 0.23 Yes 15.0 % 456 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /I 400 10.0 % 390 391 26.6 6,8 % 32 1 0 33 
Fe-2 G2 gi1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 pgil 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /l I 	I 	I 	OX 	I 	I 	I 0.34 Yes 350 10.0 % 362 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 pgil I 	I 	OX 	I 	I 	I 0.23 Yes 10.0 % 222 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /I I 	I 	I 	OX 	I 	I 	I 0.20 Yes 15.0 % 171 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 A I 	I 	I 	OX 	I 	I 	I 0.25 Yes 15.0 % 76 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 pgil 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pgil 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 pgil 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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pH al I 	I 	° 	XI 	1 0.87 Yes 6.87 1.5 % 6.96 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	oX 	I I 0.40 Yes 3.0%7 27A1 6 1.7% 77 3 0 80 
pH A3 o X 	I 0.40 Yes _. 9_ ° - 0 6.60 0.108 1.6 % 76 3 0 79 
Conduclivi Al mS/m I 	 X 	I I 0.51 Yes 7.39 _ 9_ o 7.58 7,49 7.49 0.190 2.5 % 73 7 0 80 
Conducliv A2 MSlm X I 	I 0 	I I -17.89 No Lo _ P 2.22 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conduclivi A3 mS/m o X 	I 0.90 Yes 5.0 % 14 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/I X 1 	1 	o 	1 	1 	1 -17.68 No 1.14 5.0 % 0.132 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalinity-1 B2 mmol/I I X 	I I 0.07 Yes 0.297 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I I 	I 	X 	I 	I 0.00 Yes 10.0 % 0.226 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalinity-1 B4 mmol/I I 	I 	I 	X 	I I -0.07 Yes 10% 0.423 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkallnl 	-2 B2 mmolA  10.0% 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkallnity-2 jjj jj 1111 10.0 % 0.264 0.264 0.0168 6.4 % jj 32 
Alkallnl 	-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5%30 2 0 32 
P-PO4 C1 I I X I I -0.10 Yes 119 5.0 % 118.4 120 119 3.32 2.8% 64 3 0 67 
P-PO4 C2 I I I X I I 0.05 Yes 7.0 % 28.6 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /I X I 0.11 Yes 7.0 % 95.7 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 /I I I oX I 0.22 Yes 7.0 72.8 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot Cl /I I I o X 	I I 0.59 Yes 178 7.0 185.3 184 183 5.11 2.8% 66 4 0 70 
Ptot C2 11 I oX 	I 0.18 Yes 10.0 % 50.1 49.1 49.2 2.65 5.4%68 2 0 70 
Ptot C3 /I I oX 	I ___ l__ . 39 Yes 7.0 °/ 128.4 125 125 3.90 3.1%69 1 0 70 
Ptot C4 oX 0.19 Yes 10.0 % 85.9 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 /I X 	I I -0.11 Yes 125 10.0 % 123.6 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 !I I IX 	o 	I I -0.65 Yes 10.0% 81.1 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 I X 1 	o 	I I -1.61 Yes 15.0  41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 1 	o 	X 	I I 0.41 Yes 225 7.0 231.4 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 I I 	°X 	I I 0.21 Yes 10.0 % 684.3 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /I I 	X 	I I 0.07 Yes 10.0 % 505.5 502 502 14.6 29% 54 9 0 63 
Ntot D7 ll I 	X 	I I I -0.10 Yes 350 10.0 % 346.5 360 362 36.3 10.0 % 57 3 2 62 
Nlot D2 /I I 	X- I I -0.17 Yes 10.0 % 865.8 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 ll I I 	X 	I I I 0.00 Yes 10.0 % 868.6 879 869 74.4 8.6 % 59 31 63 
Na E1  I 	X 	I I I 0.00 Yes 8 7.0 % 8 7.48 0.564 7.1 % 53 0 0 53 
Na E2 m /l I X I 0.07 Yes 7.0%4. 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /I I I I 	oX 	I I 0.16 Yes 10.0%1. 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m !I I I X 	I I 0.08 Yes 10.0 2.63 2.42 0.164  2 0 53 
K E1 m !I I X 	I I 0.00 Yes 2.5 7.0 % 2.5 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m I 	o 	X 	I I 0.42 Yes 10.0 % 2.5 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m X I -0.03 Yes 10.0 % 0.643 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m I I 	X I 	I 0.00 Yes 10.0 % 1.13 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 __ !! _____________ :°  Yes 12 5.0 % 12 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2  Xo I 0.20 Yes 7.0 % 7.07 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m /I I I I 	oX I 	I 0.25 Yes 7.0 % 2.31 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m /I I I I 	X I 	I 0.03 Yes 7.0 % 4.84 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m /I I X I 0.00 Yes 3.5 5.0% 3.5 3.47 3.45 0.113 33° 50 4 0 54 
Mg E2 m I I I 	oX I 0.34 Yes 10.0 % 3.61 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 m I I I 	~X I I 0.18 Yes  10%i.6 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /I I I X I I 0.05 Yes 10.0 % 2.06 2.06 2.05 0.124 6.0%51 3 0 54 
SO4-1 el m A 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m 10% 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 mg/1 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /l 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el mg I l 	I 	X 	o I l -0.41 Yes 5.0 % 12.93 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4.2 E2 m A I I 	l 	oX 	I I l 0.14 Yes 10.0 % 9.82 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4.2 E3 m )1 I l 	l 	X 	I l I 0.04 Yes 15.0 % 3.56 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m ì1 l l 	l 	oX 	I l I 0.27 Yes 10.0 % 7.14 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl el mg/1 l l 	I 	Xo 	l 1 I -0.36 Yes 7.0 % 6.92 7.02 7.10 0.418 5.9 % 60 2 2 64 
Cl E2 m /I I I 	I 	X 	l I I -0.07 Yes 10.0 % 5.4 5.40 5.44 0.444 8.2 % 61 3 2 66 
Cl E3 m A l I 	I 	X 	l I I -0.02 Yes 15.0 % 2.68 2.70 2.69 0.379 14.1 % 61 2 3 66 
Cl E4 m /1 I I 	I 	o 	X I I 0.91 Yes 10.0 % 4.42 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 tJ6 l l 	Ix 	o l l -0.81 Yes 1088 10.0 % 1000 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /l I I 	l 	° I X I l 1.33 Yes 10.0 % 205 177 181 24.1 13.3 % 47 1 0 48 
F F3 /l I I 	XI 	o I 1 -1.25 Yes 10.0 % 315 362 360 24.5 6.8 % 45 3 0 48 
F F4 tJgì1 l I X 	l 	o l l l -1.64 Yes 10.0 % 575 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 ig11 I I 	l 	OX I I l 0.28 Yes 400 10.0 % 411.4 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pgi1 I I 	l 	oX I I l 0.14 Yes 10.0 % 742.1 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 lJgI1 l l 	l 	X l l l 0.00 Yes 15.0 % 1230.7 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 !I I l 	l 	X I l I 0.03 Yes 15.0 % 442.9 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 pgi1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 02 pgi1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 igJl 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 ig11 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 jgR 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /1 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 liA l 	I 	I 	X 	I 	l 	l -0.09 Yes 350 10.0 % 346.7 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 v 	/1 l 	l 	l 	X 	l 	l 	l 0.10 Yes 10.0 % 214.1 213 212 10.3 4.9 % 34 l 	2 0 36 
Mn-2 G3 '. 	/l I 	l 	l 	X 	l 	l 	1 -0.03 Yes 15.0 % 115.5 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 I 	l 	I 	oX 	l 	l 	I 0.19 Yes 15.0 % 62.9 61.0 61.2 4.71 7.7 % 34 2 0 36 
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pH al I 	xo 	 I -0.19 Yes 6.87 1.5% 6.85 6.86 6.87 0.0318 0.5 % 78 	2 0 80 
H A2 I XO 	I 	I -0.54 Yes 3.0 % 7.29 7.42 7.41 0.126 1.7 % 77 	3 0 80 
pH A3 x I 	o 	I -1.36 Yes 3.0 % 6.33 6.60 6.60 0.108 1.6 % 76 	3 0 79 
Conductivity Al mS/m I 	I 	x 	I 	I -0.05 Yes 7.39 _P1° 7.37 7.49 7.49 0.190 2.5 % 73 	7 0 80 
Conductivity A2 mS/m I 	x 	o 	I 	I 	I 7 Yes 11111 5.0 . 20.4 21.0 21.0 0.630 3.0 % 75 	5 0 80 
ConductivityA3 mS/m I 	ox 	I I 0.15 Yes 5.0 % 13.5 J J3.4 0.613 4.6 % 78 	2 0 80 
Alkalini 	-1 Bl mmolA I 	I X 	0 	1 	1 -0.70 Yes 1.14 5.0 % 1.1 1.13 1.12 0.0222 2.0 % 30 	3 0 33 
Alkalini 	-1 B2 mmol/I I 	x -0.03 Yes 11111  10.0  iI94 0.294 0.295 0.00657 2.2 % 31 	3 0 34 
Alkalini 	-1 B3 mmolA I 	I 	xo 	I 	I 2 Yes l0.0%0221 0.228 0.226 0.00807 3.6 % 33 	1 0 34 
Alkalini 	-1 B4 mmolA I I 	xo 	I -0.26 Yes 10.0 % 0.415 0.427 0.426 0.0103 2.4 % 32 	2 0 34 
Alkalinity-2 B1 mmoUl 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 	6 0 32 
Alkalinity-2 B2 mmol/I 10.0 % 0.333 0.332 0.018 ii 	:0 0 32 
Alkalinity-2 B3 mmol/l 10.0 0.264 0.264 0.0168 6.4 % 32 	0 0 32 
Alkalini 	-2 B4 mmol/l 0.464 0.464 0.0116 2.5% 30 	2 0 32 
P-PO4 Cl jI xJ 000YeS 1l95.0%119 120 119 3.32 2.8%643 0 67 
P-PO4 C2 /1 I I I x 	I -0.10 28.5 28.5 111.39  
P-PO4 C3 /l I I x 	I 0.02 Yes 7.0 % 95.1 95.3 95.0 2.83 3.0% 65 	2 0 67 
P-PO4 C4 /l I ___I  __x___  I -0.02 Yes 7.0 % 71.6 71.6 71.7 2.91 4.1 % 65 ii67 
Plot C1 /I I ox 0.16 Yes 178 7.0 % 180 184 183 5.11 2.8% 66 	4 0 70 
Plot C2 /I I I xo I -0.30 Yes 10.0 % 47.7 49.1 49.2 2.65 5.4% 68 	2 0 70 
Ptot C3 /l I xo 	I I I -0.34 Yes 7.0 % 122 125 125 3.90 3l°' 69 	1 0 70 
Ptot C4 xo -0.32 Yes 10.0 % 81.684. 84.3 4.21 5.O%69 1 0 70 
N-NH4 Dt /I o x 	I I 0.56 Yes 125 10.0 % 132 131 131 7.38 5.6% 66 	2 0 68 
N-NH4 D2 11 I x 	I I -0.06 Yes 10.0 % 86.286. 86.7 4.93 5.7%65 3 0 68 
N-NH4 D3 1.01 35.4 41.5 41.7 5.96 14.3 % 65 	2 1 68 
N-NO2+NO3 D1 /l I I 	xo 	I -0.25 Yes 225 _L9° 221 233 234 11.0 4.7% 60 	4 0 64 
N-NO2+NO3 D2 /1 I I I 	x 0.12 Yes 678 676 670 28.0 4.2 % 59 	4 0 63 
N-NO2+NO3 D3 A x 0.12 Yes 10.0 % 496 502 502 14.6 2.9% 0 63 
Ntot D1 -0.06 Yes 350 10.0 % 348 360 362 36.3 l0.0%57 3 2 62 
Ntot D2 ll I I I 	x -0.02 Yes 10.0 % 879 885 881 50.5 5.7%56 6 163 
Ntot D3 A I I I 	x 	I I 0.03 Yes 10.0 % 866 879 869 74.4 8.6 	__°'°!  3 1 63 
Na E1 m I I I x 	o I •0.66 Yes 8 7.0 % 7.63 7.94 8.00 0647 % 53 	0 053 
Na E2 m !I I I 	ox I 0.23 Yes 7.0 % 4.37 4.27 4.30 0.201  4 0 53 
Na E3 m !I I I 	x I I -0.11 Yes 10.0 % 1.8 1.81 1.82 0.110 6.0 % 49 	4 0 53 
Na E4 m /l ox I I 0.34 Yes  2.74 2.64 2.65 0164 6.2 % 51 	2 0 53 
-0.40 Yes 2.5 7.0% 2.43 2.48 2.48 0.142 5.7% 49 	2 0 51 
K E2 m I Ix 	o  I_ 3 9%2 
2.422.4 0.151 6.3 % 49 	20 51 
K E3 m I x 	o I 0.81 Yes 10.0 % 0.593 0.644 0.645 0.0620 9.6 % 49 	1 1 51 
K E4 m A I I I 	ox - I 0.18 Yes 10.0 % 1.15 1.13 1.13 0.0707 6.3 % 49 	2 0 51 
Ca E1 !fl!_ I Ix 	0 1 7 Yes 12 5.0 % 11.6 12.0 12.0 0.425 3.5 % 51 	4 0 
55 
Ca E2 m /I IX 	o I -0.82 Yes 7.0 % 6.76 7.18 7.17 0.358 5.0° 523 0 55 
Ca E3 m I I 	x o I I -0.50 Yes 7.0h 2.19 2.27 2.27 0.139 6.1% 50 	5 0 55 
Ca E4 m A I I x 	o I I -0.71 Yes 7.0 % 4.59 4.84 4.83 0.305 6.3 % 53 	2 0 55 
M 1 m A x 	o 1 •0.97 Yes 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 	4 0 54 
M E2 m !I I I 	x I 1 -0.09 Yes 10.0 % 3.55 3.49 0.231 6.6 % 53 	1 0 54 
M E3 m I xo 1 -026 Yes 10.0 °/ 1.11 1.15 1.14 0.0586 5.1 % 48 	5 1 54 
M E4 m I xo I -0.24 Yes 10.0 % 2 2.06 2.05 0.124 6.0 % 51 	3 0 54 
SO4-1 el m /l 5.0 % 13.2 13.2 0.605 4.6 % 29 	0 0 29 
SO4-1 E2 m 10.0. 9.24 9.36 0.395 4.2 % 27 	2 0 29 
SO4-1 E3 m /I 10.0 % 3.18 3.18 0.242 7.6 % 29 	0 0 29 
SO4-1 E4 m A 10.0 % 6.99 7.06 0.297 4.2 % 27 	2 0 29 
SO4-2 el m A 5.0 % 13.1 13.2 0.491 3.7 % 28 	3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3 % 31 	1 0 32 
SO4-2 E3 m /I 15.0 % 3.27 3.54 0.903 25.5 % 27 	2 3 32 
SO4-2 E4 mg/1 10.0 % 6.94 6.95 0.628 9.0 % 28 	3 1 32 
CI el mgil I 	I 	I 	o 	x 	I I 0.42 Yes 7.0 % 7.31 7.02 7.10 0.418 5.9 % 60 	2 2 64 
CI E2 m )1 I 	I 	I 	o 	x 	I 	I 0.99 Yes 10.0 % 5.98 5.40 5.44 0.444 8.2 % 61 	3 2 66 
CI E3 m /I I 	I 	I 	o 	I x 	1I 1.19 Yes 15.0 % 3.17 2.70 2.69 0.379 14.1 % 61 	2 3 66 
CI E4 mgil I 	I 	I 	o 	XI 	I 	I 0.84 Yes 10.0 % 4.39 4.01 4.05 0.364 9.0 % 61 	2 3 66 
F Fl /I 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 	5 0 48 
F F2 jgi 10.0 % 177 181 24.1 13.3 % 47 	1 0 48 
F F3 10.0 % 362 360 24.5 6.8 % 45 	3 0 48 
F F4 /l 10.0 % 700 688 47.9 7.0 % 46 	2 0 48 
Fe-1 Cl /I II 	I 	ox 	I 	I 	I 0.23 Yes 400 10.0 % 409 403 408 12.1 3.0 % 37 	0 0 37 
Fe-1 G2 pgil I 	I 	I 	ox 	I 	II 0.27 Yes 10.0 % 752 731 732 22.1 3.0 % 36 	1 0 37 
Fe-1 G3 I 	I 	I 	ox 	I 	I 	I 0.16 Yes 15.0 % 1260 1 230 1 230 36.1 2.9 % 35 	1 0 36 
Fe-1 G4 pJgdl I 	I 	I 	x 	II 	I -0.02 Yes 15.0 % 440 439 441 12.8 2.9 % 36 	1 0 37 
Fe-2 G1 pg11 400 10.0 % 390 391 26.6 6.8 % 32 	1 0 33 
Fe-2 G2 !I 10.0 % 696 690 52.7 7.6 % 31 	2 0 33 
Fe-2 G3 pgil 15.0 % 750 814 311 38.2 % 33 	0 0 33 
Fe-2 G4 igfl 15.0% 261 286 112 39.2% 33 	0 0 33 
Mn-1 G1 /l I 	II 	xo 	I 	I 	I -0.23 Yes 350 10.0 % 342 353 353 12.2 3.5 % 30 	1 0 31 
I 	I 	I 	xo I -0.18 Yes 10.0 % 213 216 217 8.00 3.7% 29 	2 0 31 
 x 	o 0.76 Yes 15.0% 147 167 166 12.2 7.3% 30 	1 0 31 
 I 	I 	xo I 0.14 Yes 15.0 % 71.8 74.0 73.3 4.69 6.4 % 30 	1 0 31 "Mn-1W 350 10.0% 347 344 11.0 3.2% 32 	4 0 36 1U.0 % 213 212 10.3 4.9 % 34 	2 0 36  pg11 15.0 % 115 116 6.88 5.9 % 33 	3 0 36 
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pH a1 I 	I 	I 	Xo 	 I -0.29 Yes 6.87 1.5 % 6.84 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 x -09y 3%7.3 7.42 7.41 0.126 l.7%77 3 0 80 
H A3 I 	I 	x 	I 0.10 Yes 3.0 % 6.58 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	xo I 0.24 Yes 7.39 5.0 % 7.3 7.49 7.49 0.190 2.5% 73 7 0 80 
Conductivity A2 mS/m I Xo 	I 0.67 Yes 5.0 % 20.3 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 mSlm K 	I 0 1.49 Yes 5.0 % 12.4 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 Bl mmolA x 0.88 Yes 1.14 5.0 % 1.09 1.13 1.12 0,0222 2.0 % 30 3 0 33 
Alkalini 	-1 ii  mmolA ( 	x2 	I 	I -0.31 Yes 10.0 % 0.286 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/l I Xo 	I 	I 	I -0.35 Yes 10.0 % 0.218 0.228 0.226 0.00807 3.6% 33 1 0 34 
Alkalini 	-1 B4 mmolA I 	x 	o 	I I -0.45 Yes 0.407 0.427 0.426 0.0103 2.4% 32 2 0 34 
Alkalinity-2 B1 mm01/1 1.14 5.0 % ±t JJ5 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mol/1 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 C7 I X 0.00 Yes 119 5.0 % 119 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 !I I Xo 	I I I -0.20 Yes 7.0 28.1 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 !I I I X I 0.05 Yes 7.0 % 95.3 95.3 95.0 2.83 3.0%65 2 0 67 
P-PO4 C4 !I ox 0.24 Yes 7.0 % 72.9 71.6 71.7 2.91 4.l%65 2 0 67 
Ptot C1 !I I I X I •0.08 Yes 178 7.0 % 177 184 183 5.11 2.8%664 70 
Ptot C2 I I X o I I -0.47 Yes 10.0 % 46.9 49.1 49.2 2.65 5.4%68 2 0 70 
Ptot C3 A X o 0.57 Yes 7.0 % 120 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 I x o I I -0.40 Yes 10.0 % 80.9 84.2 84.3 4.21 5.O%69 1 0 70 
N-NH4 D1 /I I I ox 	I I I 0.32 Yes 125 10.0 % 129 131 131 7.38 5.6%66 2 0 68 
N-NH4 D2 /I I XO 	I I -0.32 Yes 10.0 % 83.9 86.2 86.7 4.93 5.7%65 3 0 68 
N-NI-14 D3 /I I I I 	Xo 	I I I -0.21 Yes 15.0 % 40.4 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 ll I I oX 	I I 0.32 Yes 225 7.0 % 230 233 234 11.0 4.7% ii  4 _oi ii64 
N-NO2+NO3 D2 /1 I °X 	I I 0.15 Yes 10.0 % 680 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /I I I 	X° 	I -0.22 Yes  491 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 /I Xo -0.14 Yes 350 10.0 % 345 360 362 36.3 l0.0%57 3 2 62 
Ntot D2 A I I XO 	I__.4 Yes 10.0 % 846 885 681 50.5 5.7% 56 6 1 63 
Nto( D3  X I -0.59 Yes 10.0 % 818 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m II I 	XI I 1.30 Yes 8 7.0% 7.27 7.94 8.00 0.564 7.1% 53 0 0 53 
Na E2 m !I I 	X 1 	o -1.16 Yes 7.0 % 3.95 4.27 4.30 0.201 4.7%494 0 53 
Na E3 m !I Xo -1.04 Yes  1.63 1.81 1.82 0.110 6.0% 49 4 0 53 
Na E4 m /l I I 	Xo I I -1.09 Yes 10.0 % 2.36 2.64 2.65 0.164 6.2% 51 2 0 53 
K E1 m /I I I I 	X I I -0.06 Yes 2.5 7.0 % 2.49 2.48 2.48 0.142 5.7% 49 2 0 51 
K E2 m /I I I XO I I -0.29 Y 10.0 °/ 2.33 2.42 2.40 0.151 6.3%49 2 0 51 
K E3 m /I I I XO I I I -0.33 Yes 10.0 % 0.624 0.644 0.645 0.0620 9.6%491 1 51 
K E4 m /1 I oX I I 0.35 Yes 10.0 % 1.17 1.13 1.13 0.0707 6.3%49 2 0 51 
Ca E1 m /I Xo •0.33 Yes 12 5.0 % 11.8 12.0 12.0 0.425 3.5%5l 4 0 55 
Ca E2 m !I I I 	oX I 0.26 Yes 7.0 °/ 7.3 7.18 7.17 0.358 5.O%52 3 0 55 
Ca E3 m I I 	XO -0.19 Yes _L90 2.24 2.27 2.27 0.139 6.1%50 5 0 55 
Ca E4 m A I I X -0.12 Yes 7.0 % 4.79 4.84 4.83 0.305 6.3%53 2 0 55 
Mg E1 m /I I I 	X I 	o I I I -1.37 Yes 3.5 5.0 % 3.26 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m /l I I 	X 0 I -0.40 Yes  3.35 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 m /I I X 0 I I I -0.53 Yes 10.0 % 1.08 1.15 1.14 0.0586 5.l%48 5 1 54 
Mg E4 m /I I Xo  I I I -0.54 Yes 10.0 % 1.94 2.06 2.05 0.124 6.0%51 3 0 54 
SO4-1 e1 m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m !I 10.0 % 9.24 9.36 0.395 42%27 2 0 29 
SO4-1 E3 o !! i220 3.16 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 mg/1 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m /l I I 	X I 	o I I 1 -1.21 Yes 5.0 % 12.4 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I I I IX 	o I I 1 -0.76 Yes 10.0% 8.94 9.53 9.68 1.48 15.3% 31 1 0 32 
SO4-2 E3 m /I I I IX 	o I I I -0.75 Yes 15.0 % 3.14 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /I I I I 	X 	o I I I -0.50 Yes 10.0 % 6.6 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m 4 I I I 	X I I I 0.06 Yes 7.0 % 7.13 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 mg) I 	° 	X I I I 0.85 Yes 10.0 % 5.9 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 mg/1 I I I X I I 1.16 Yes 15.0 % 3.16 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m )1 I I ° IX I I 1.19 Yes 10.0 % 4.53 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl pgIl I I I 	X 0.11 Yes 1068 10.0% 1100 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 1.1911 I I I 	X I I 0.00 Yes 10.0 % 181 177 181 24.1 13.3 % 47 1 0 48 
F3 /I •F I I 	OX 0.28 Yes 10.0 % 370 362 360 24.5 6.8 % 45 3 0 48 
F F4 vigil I I I 	X I I I 0.06 Yes 10.0 % 692 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 A 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pgil 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ig11 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 !1 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl Jg11 II 	X 	o 	I -1.08 Yes 400 10.0 % 357 390 391 26.6 6.6 % 32 1 0 33 
Fe-2 G2 /1 II 	I X 	o 	I -0.62 Yes 10.0 % 647 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 p911 I 	I 	X 	o -1.08 Yes 15.0 % 682 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 pigl I 	I 	X 1 	o 	 1 -1.28 Yes 15.0 % 231 261 286 112 39.2 % 33 0 0 33 
Mn-1 GI igfl 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 pgil 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /I 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Cl A I 	I 	X 	o 	I 	I -0.91 Yes 350 10.0 % 318 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /I I 	I 	X 	0 	I 	I 0.94 Yes 10.0 % 192 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 A I 	I 	IX 	0 1 •0.86 Yes 15.0 % 101 115 116 6.88 5.9 % 33 3 0 36 
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Md. Mean result 
b's 












pH 	al I 	I 	I 	xo 	I 	I -0.29 Yes 6.87 1.5 % 6.84 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I 	I 	x 	o 	I 	I -0.45 Yes 3.0 % 7.31 7.42 7.41 0.126 1.7°! 77 3 0 80 
pH 	A3 X I 	o I -1.31 Yes 3.0 6.34 6.60 6.60 ii0.108 1.6 % 76 3 0 79 
Conductivity 	 Al mS/m I 	I 	I 	x 	I 	I -0.05 Yes 7.39 5.0 % 7.37 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conduclivi 	A2 mS/m I 	I 	x 	o 	I 	I -0.95 Yes 5.0 % 20 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity 	A3 mS/m I 	I 	XI 	o 	I 	I -1.15 Yes 5.0 % 12.63 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkallni 	-1 	B7 mmol/l I 	I 	IX 	o 	I 	I -0.81 Yes 1.14 5.0 % 1.094 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 	B2 mmolA x- I -0.33 Yes 10.0 % 0.2854 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 	83 mmol/I Ix 	o 	I 	1 -0.83 Yes 10.0% 0.2072 0.228 0226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 	B4 mmolA I 	Xo 	I 	I 	1 -0.37 Yes 10.0 % 0.4103 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 _j_1  mol 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
AIkallni 	-2 	82 mmol/I 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalini 	-2 	B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4% 32 0 0 32 
Alkalinity-2 	B4 mmolA 10,0 % 0.464 0.464 0.0116 2.5%302 0 32 
P-PO4 	C1 I x 	o 	I I I -0.74 Yes 119 5.0 114.6 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 	C2 !I I I x o 	I I I -0.40 Yes 7.0 % 27.7 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 	C3 !I I I xo I -0.20 Yes 7.0 % 93.7 95.3 95.0 2.83 3.O%65 2 0 67 
P-PO4 	C4 I I I xo 	I I I -0.34 Yes 7.0 % 70 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot 	C1 /1 I I OX I 0.56 Yes 178 7.0 185 184 183 5.11 2.8%66 4 0 70 
Plot C2 I I I xo 	I I -0.12 Yes 10.0 % 48.6 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot 	C3 !I I x 	I I 0.00 Yes 7.0 % 125 125 125 3.90 3.1%i 70 
Plot 	C4 /I ox I 0.15 Yes 10.0 % 85.6 84.2 84.3 4.21 5.O%69 1 0 70 
N-NH4 	Dl I ox 	I I 0.24 Yes 125 10.0 % 128 131 131 7.38 5.6% 66 2 0 68 
N-NH4 	D2 A I I xo 	I I -0.20 Yes 10.0 % 85 86.2 86.7 4.93 5.7%65 3 0 68 
N-NH4 	D3 ll x 	o :2• ii 15.0 % 36 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 	D1 !I I I 	0X I I 0.51 Yes 225 7.0 % 233 233 234 11.0 4.7% ii64 
N-NO2+NO3 	D2 /I ox 	I I 0.16 Yes 10.0 % 681 676 670 28.0 42% 59 4 0 63 
N-NO2+NO3 	D3 A I 	x I 0.04 Yes  504 502 502 14.6 2.9% 54 9 0 63 
Ntot 	D1 ll I 	OX I I 0.57 Yes 350 10.0 % 370 360 362 36.3 1O%57 3 2 62 
Ntot D2 ox 0.17 Yes 10.0 % 896 885 881 50.5  
Ntot 	D3 I 	0 	x 	I I 1 0.56 Yes 10.0 % 918 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m I 	xo I -0.25 Yes 8 7.0 7.86 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na 	E2 m x 	o I -0.93 Yes 7.0 4.02 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m ll I x 	o I -1.10 Yes 10.0 % 1.62 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na 	E4 m ll I I x 	0 -0.94 Yes 10.0 % 2.4 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m /I I I Ix 	o 	1 1 1 -0.80 Yes 2.5 LP !o 2.36 2.48 2.48 0.142 5.7% 49 2 0 51 
K 	E2 m I I I 	ox 	I I 0.17 Yes 10.0 % 2.44 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I I x 	o I -1.07 Yes  ç% 0.576 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K 	E4 m /l I xo 	I I -0.35 Yes 10.0 % 1.09 1.13 1.107 6.3 °/ 49 20 51 
Ca E1 m !I I I 	x 	o 	I I -0.50 Yes 12 5.0 % 11.7 12.0 12.0 0.425 3.5 % 51 40 55 
Ca 	E2 m A x 	o -0.92 Yes 6.71 7.18 7.17 0.358 5.0 °/ 52 3 0 55 
Ca E3 m I I 	ox 	I I I 0.25 Yes 7.0 % 2.31 2.27 2.27 0.139 6.1 % 50 50 55 
Ca 	E4 m 11 I 	I 	ox I 0.24 Yes 7.0 % 4.91 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m A Ix 	o -0.69 Yes 3.5 5.0 % 3.38 3.47 3.45 0.1333 50 4 0 54 
Mg 	E2 m I I 	I 	ox I 0.17 Yes 10.0% 3.55 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m ll I x I 0.00 Yes 10.0 % 1.14 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg 	E4 m /l I I 	I 	xo I I I -0.15 Yes 10.0 % 2.02 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 	el m ll 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 	E2 m /I 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 	E3 mg/1 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 	E4 mg/1 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 	el m /l I I o X I I I 0.76 Yes 5.0 % 13.7 13.1 13.2 0.491 3.7 % 28 3 0 31 





SO4-2 	E3 m /I I I 	x I 	o I I I -1.41 Yes 15.0 % 2.79 3.27 3.54 0.903 27 2 3 32 
SO4-2 	E4 m /I I I 	x o I I -0.50 Yes 10.0 % 6.6 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m I I ox I I 0.18 Yes 7.0 % 7.19 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI 	E2 m X I -0.02 Yes 10.0 % 5.43 5.40 5.44 0.444 8.2 % 61 3 2 66 
Cl E3 m9) ox I I 0.35 Yes 15.0 % 2.83 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI 	E4 m /I I X I I I 0.12 Yes 10.0 % 4.1 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl xo I I I 0.28 Yes 1088 10.0 % 1057 1 080 1 070 35.4 3.3 % 43 5 0 48 
F 	F2 /l I I IX 	o I I I -0.83 Yes 10.0 % 166 177 181 24.1 13.3 % 47 1 0 48 
F F3 /1 I I I 	X I I I 0.03 Yes 10.0 % 361 362 360 24.5 6.8 % 45 3 0 48 
F 	F4 I I 	xo I I I -0.28 Yes 10.0 % 669 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 GI jigil 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 	G2 /I 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ughl 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 	G4 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /I II 	I 	x 	o 	I 	I 	I -0.48 Yes 400 10.0 % 381 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 	G2 pi1 II 	IX 	0 	1 	I 	I -0.77 Yes 10.0 % 637 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 	G3 A I 	I 	x 	o 	I 	I 	I -1.10 Yes 15.0 % 680 750 814 311 38.2 % 33 0 0 33 
Fe-2 	G4 ji1 I 	I 	XI 	o I 	I -1.21 Yes 15.0 % 234 261 286 112 39.2 % 33 0 0 33 
Mn-1 	GI /I 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /l 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 	G3 A 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 	G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 	G1 p11 I 	I 	x 	o 	I 	I 	I -0.89 Yes 350 10.0% 319 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 	G2 I 	I 	XI 	o 	I 	I 	I -1.13 Yes 10.0 % 188 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 	G3 I 	I 	I x 	o 	I 	I 	I -0.63 Yes 15.0 % 105 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 	G4 11 I 	I 	Ix 	o 	I 	I I -0.68 Yes 15.0 % 55 61.0 61.2 4.71 7.7 % 34 2 0 36 
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RESULTS OF THE Interiaboratory Comparison 6/1997 Lab 21 












pH a1 I 	I 	x 	o 	I 	I -0.49 Yes 6.87 	1.5 % 6.82 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	I 	I 	x I 0.09 Yes i0% 7.43 7.42 7.41 0.126 1.7% 77 3 0 80 
pH A3 ox 0.30 Yes 3.0 % 6.66 6.60 6.60 0.108 1.6 % 76 3 079 
Conductivity Al mS/m I 	I 	I 	o 	x 	I 0.43 Yes 7.39 	5.0 % 7.55 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 oSlm I 	I 	I 	x I 0.10 Yes 5.0 % 21.1 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I ox 0.15 Yes  50% 13.5 13.4 13.4 0.613 4.6 °/ 78 2 0 80 
Alkalini 	-1 B1 mmol/I I 	I 	I x 	o 	I -0.70 Yes 1.14 	5.O% 1.1 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I I 	I 	xo I -0.14 Yes j_% 0.291 0.294 0.295 0.00657 2.2 % 31 3 0 34 
-1 B3 mmol/I I 	I 	I 	x -0.04 Yes 10.0 0.225 0.228 0.226 0.00807 3 j33 1 0 34 
-1 B4 mmol/I I 	II 	x 	I -0.12 Yes 10.0 % 0.421 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 mmol/I 1.14 	5.0% 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
 -2 a B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32  -2 B4 mmol/l 10.0 0.464 0.464 0.0116 2.5 % 30 2 0 32 4 Cl I xo 	I I I -0.17 Yes 119 	5.0 % 118 120 119 3.32 2.8 % 64 3 0 67 4 C2 x oi I I I 0 Yes 7.0 % 27.5 28.5 28 j.39 4.9 % 63 4 0 67 4 C3 • xo 	I I -0.18 Yes 7.0 °/ 93.8 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 pxo .O14Yes 7D%7l7 1.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 JI I ox 	I I I 0.16 Yes 178 	7.0 % 180 184 183 5.11 2.8 % 66 4 0 70 
Ptot C2 fl xo I -0.14 Yes 10.0 % 48.5 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 !I I x I I -0.11  124 125 125 3.90 3.l%69 1 0 70 
Ptot C4 JI I xo I I -0.24 Yes 10.0 % 82.3 84.2 84.3 4.21 5.0%69 1 0 70 
N-NH4 Dl j11 I I ox 	I I I 0.32 Yes 125 	10.0 % 129 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 I ox 	I I I 0.29 Yes 10.0 % 89.2 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 x I 0.11 Yes 15.0 % 42.4 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 11 I I xo I I -0.25 Yes 225 	7.0 % 221 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 io/I I x I I -0.09 Yes 10.0 % 664 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /I xo -0.36 Yes 10.0 % 484 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 I I I o x 1 I 0.80 Yes 350 	10.0 378 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 I I ox I 0.23 Yes 10.0 % 901 885 881 50.5 5.7% 56 6 1 63 
Ntot D3 I I o x 	I 0.46 Yes 10.0 % 909 879 869 74.4 8.6%59 3 163 
Na E1 m /I I I xo -0.20 Yes 8 	7.0 % 7.89 7.94 8.00 0.564 7.l%53 0 053 
Na E2 m xo -0.17 Yes 7.0%4 474. 0.201 4.7%49 4 053 
Na E3 LL  _o x I 0.00 Yes 10.0 % 1.82 1.81 1.82 
0.110 6.0%49 4 0 53 
Na E4 m !I I I xo 	I I I -0.15 Yes 10.0 % 2.61 2.64 2.65 0.164 6.2%51 2 0 53 
K E1 m /I I x o I -0.40 Yes 2.5 	7.0 % 2.43 2482. 0.142 5J%49 2 0 51 
K E2 m !I I I xo 	I I I -0.12 Yes 10.0 % 2.37 2.42 2.40 0.151 6.3  
K E3 p9_  I I x o I I -0.59 Yes 10.0 0.607 0.644 0.645 0.0620 
9.6 % 49 1 1 51 
K E4 o!!_  I xo 	I I I -0.18 Yes 10.0 1.11 1.13 1.13 0.0707  2 0 51 
Ca E1 m A I x o I I -0.48 Yes 12 	_9% 11.71 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m !I x -0.08 Yes 7.0 °/ 7.13 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m /l I x o I -1.64 Yes 7.0 % 2.01 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m /l x I o I -2.25 Yes  4.07 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m /I I ox 0.34 Yes  3.56 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m I I o X I 0.69 Yes 10.0% 3.73 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m I I 0 x Yes 10.0% i.l j15 1.14 0.0586 5.1 % 48 5 1 54 
M E4 m /I I o x I I 0.49 Yes 10.0 % 2.15 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m !I 5.0 % 13.2 13.2 0.605 
450 29 0 0 29 
SO4-1 E2 mi1 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m9/1 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m/1 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m/l I 	I 	I 	xo 	I 	I 	I -0.15 Yes 5.0 % 13.1 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I I 	I 	XI 	o 	I 	I 	I -1.24 Yes 10.0 % 8.46 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m / 15.0 % < 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m !I I I I 	x 	o 	I I I -0.59 Yes 10.0 % 6.54 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m9/1 I I I 	o 	x I I 1.09 Yes 7.0 % 7.64 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m911 I I I 	xo I I I -0.29 Yes 10.0 % 5.28 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m9/1 I I I 	ox I I I 0.30 Yes 15.0 % 2.81 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m911 I I I 	o ix I I 1.36 Yes 10.0 % 4.6 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /i I I I 	xo I I I -0.26 Yes 1088 	10.0 % 1060 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 ii1 I I I 	x o I I I -0.61 Yes 10.0 % 170 177 181 24.1 13.3 % 47 1 0 48 
F F3 IJi1 I I I 	x I I I 0.08 Yes 10.0 % 363 362 360 24.5 6.8 % 45 3 0 48 
F F4 /i I I I 	x I I I 0.12 Yes 10.0 % 696 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 ii1 I I 	xo I I I -0.18 Yes 400 	10.0 % 393 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pIl I I I 	xo I I I -0.20 Yes 10.0 % 717 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 1jJl I 	xo I I I -0.22 Yes 15.0 % 1190 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /I I I I 	xo I I I -0.18 Yes 15.0% 429 439 441 12.8 2.9% 36 1 0 37 
Fe-2 G1 /I 400 	10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 pJ1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I 15.0% 750 814 311 382% 33 0 0 33 
Fe-2 G4 i11 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /l 350 	10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 ji1 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 J9l 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 pIl 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 iI1 I 	I 	x 	I 	I 	I -0.09 Yes 350 	10.0 % 347 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pJI I 	I 	I 	o 	XI 	I 	I 0.66 Yes 10.0 % 226 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /I II 	I 	o 	XI 	I 	I 0.69 Yes 15.0 % 128 115 116 6.88 5.9 % 33 3 0 36 
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reson Md. Mean Siden. ev% 
pH al I 	I 	I 	x 	I 0.10 Yes 6.87 	1.5% 6.88 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I 	I 	ox 	I 	I 0.18 Yes 3.0 % 7.45 7.42 7.41 0.126 1.7% 77 3 0 80 
pH A3 I 	I 	I 	o 	x I 	I 0.86 Yes 0"/n 6.77 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity Al mS/m I fl 	I 	o x I 0.46 Yes 7.39 	5.0 % 7.56 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m I 	I 	I 	ox 	I 	I 0.27 Yes 5.0 % 21.28 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I 	I 	I x 	o I -0.67 Yes 5.0 12.95 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 61 mmol/I I 	I ox 	 I 0.18 Yes 1.14 	5.0 % 1.15 1,13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I IiiI 	I 	ox I 0.17 Yes  0.3 0.294 0.295 0.00657 31 3 0 34 
Alkalini 	-1 B3 mmoVl I 	I 	I 	ox 	I 	I 	I 0.18 Yes 10.0% 0.23 0.228 0.226 0.00807 3.6 °/ 33 1 0 34 
Alkalini 	-1 B4 mmol/I I 	I 	I 	o 	x 	I I 0.56 Yes 10.0 0.45 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 81 mmol/I 1.14 	5.0 % 1215 1.15 0.0178 6 0 32 
Alkalini 	-2 B2 mmolll j_% 0.333 0.332 0.0187 .6 % 32 0 0 32 
Alkalinity-2 B3 mmolll 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl /I I I I ox I 0.25 Yes 119 	5.0 % 120.5 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 j/I I I I ox I I 0.30 Yes 7.0 % 29.1 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 !I I I I x I I 0.06 Yes 7.0 % 95.4 95.3 95.0 2.83 3.0%65 2 0 67 
P-PO4 C4 A I I I X I 0.04 Yes 7.0 % 71.9 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot Cl ll I I I o x I I 0.39 Yes 178 	7.0 % 182.8 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 I I I x I I 0.04 Yes 10.0 % 49.4 49.1 49.2 2.65 5.4% 68 2 0 70 
Ptot C3 /1 I x I 0.03 Yes 7.0 % 125.3 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 /I I I I x I -0.08 Yes 84.2 84.3 4.21 5.0% 69 1 
N-NH4 D1 P I I I ° x I 0.55 Yes 125 	10.0 % 131.9 131 131 7.38 5.6 % 66 2 
N-NH4 D2 I I I OX I 0.53 Yes 10.0 % 91.3 86.2 86.7 4.93 5.7% 65 3 
N-NH4 D3 I I I x I 0.06 Yes 15.0% 41.3 41.5 41.7 5.96 14.3% 65 2 
N-NO2+NO3 D1  ° x I 0.38 Yes 225 	7.0% 231 233 234 11.0 4.7% 60 4 
P70 
N-NO2+NO3 D2 /I I I I ox I I 0.22 Yes 10.0% 685 676 670 28.0 4.2% 59 4 
N-NO2+NO3 D3 /I I I I x 	I I I 0.10 Yes 10.0% 507 502 502 14.6 2.9% 54 9 
Ntot D1 /1 I x I 0.06 Yes 350 	10.0% 352 360 362 36.3 10.0 % 57 3 
Ntot D2 I I I xo I I -0.35 Yes 10.0% 850 885 881 50.5 5.7% 56 6 
Ntot D3 ll x I -0.07 Yes 10.0% 863 879 869 74.4 8.6% 59 3 
Na E1 m I 	I I ox 	I I I 0.16 Yes 8 	7.0 % 8.09 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m !I I I x o 	I I I -0.50 Yes 7.0 % 4.15 4.27 4.30 0.201 4.7%49 4 0 53 
Na E3 m x I 0.05 Yes 10.0 % 1.83 1.81 1.82 0.110 6.0%494 0 53 
Na E4 m /l I I x I I 0.11 Yes 10.0 % 2.68 2.64 2.65 0.146%512 0 53 
K El jm I ox 1 0.17 Yes 2.5 	7.0 % 2.53 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m /I x o I -0.50 Yes 10.0 % 2.28 2.42 2.40 0.151  2 0 51 
K E3 m /1 I ox I 0.22 Yes 10.0 % 0.659 0.644 0.645 0.0620  
K E4 m /l o x 	I I 0.53 Yes 10.0 % 1.19 1.13 1.13 0.0707 6.3 % 492 0 51 
Ca E7 m /I I x 	o •0.67 Yes 12 	5.0 % 11.6 12.0 12.0 0.425  
Ca E2 m /1 I I X0 1 I -0.20 Yes 7.0 % 7.07 7.18 7.17 0.358 5.0 % 523 0 55 
Ca E3 m /1 I ox 0.31 Yes 7.0 % 2.32 2.27 2.27 0. 6.1 % 505 0 55 
Ca E4 m /I I I ox I I 0.15 Yes 7.0 % 4.88 4.84 4.83 0.305 6.3 % 532 0 55 
M E1 m /I I I xo I I I •0.17 Yes 3.5 	5.0 % 3.47 3.47 3.45 0,113 3.3 % 50 4 0 54 
Mg 2 ox I 0.34 Yes 10.0 % 3.61 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m I I o x I I I 0.44 Yes 10.0 % 1.19 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m !I I I o x I I 0.44 Yes 10.0 % 2.14 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 e1 m 11 5.0 % 132i3  0.605 4.6 % 29 0 0 29 
SO4-1 E2 m9)1 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4.1 E3 m 11 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
804-2 e1 m /I I I I 	xo I I I -0.30 Yes 5.0 % 13 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I I I I x 	0  I 1 I -0.83 Yes 10.0 % 8.88 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m /I XI I I 	0 I I I -3.31 Yes 15.0 % 1.78 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m11 I I I 	X I I I 0.00 Yes 10.0 % 6.95 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m9)1 I I I 	x 0 I -0.56 Yes 7.0 % 6.82 7.02 7.10 0.418 5.9 % 60 2 2 64 
Cl E2 m Il I I I 	0 	X I I I 0.86 Yes 10.0 % 5.91 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m 11 I I 1 	0 	x I 0.72 Yes 15.0 % 2.98 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m )1 I I I 	ox I I I 0.22 Yes 10.0 % 4.14 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /I I I I 	o x I I I 0.39 Yes 1088 	10.0 % 1130 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 ifl I I I 	X I I 0.06 Yes 10.0 % 182 177 181 24.1 13.3 % 47 1 0 48 
F F3 ughl I I I 	0 X • I 0.58 Yes 10.0 % 381 362 360 24.5 6.8 % 45 3 0 48 
F F4 /1 I I I 	0 	x I I 0.64 Yes 10.0 % 732 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 pi1 400 	10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /I 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 63 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /I 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 igR I 	I 	{ 	x 	o 	I 	I 	{ -0.55 Yes 400 	10.0 0/n 378 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 I 	X 	I 	I 0.00 Yes 10.0 % 690 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I I 	I 	IX 	0 -0.75 Yes 723 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I I 	I 	XI 	0 	1 I -1.33 Yes  229 261 286 112 39.2% 33 0 0 33 
Mn-1 G1 /l 350 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /1 
M5O 
216 217 8.00 3.7 / 29 2 0 31 
Mn-1 G3 /l 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /l 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 gi1 I 	I 	I 	x° 	I 	I 034 Yes 350 338 347 344 11.0 3.2% 32 4 0 36 
Mn-2 G2 /I I 	Ix 	o 	I 	I -0.71 Yes . 197 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 FJ9I1 I 	I 	I 	x 	° 	I 	I 0.52 Yes 15.0 % 107 115 116 6.88 5.9 % 33 3 0 36 
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pH al 	 I 	I 	x 	 I 0.00 Yes 	6.87 1.5 % 6.87 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I x I 0.00 Yes 3.0% 7.41 7.42 7.41 0.126 1.7%77 3 0 80 
pH A3 	 I 	x ° -0.61 Yes 3.0 % 6.48 6.60 6.60 0.108 1.6  
Conductivity Al 	mS/m 	1 	1 ox 	I 	I 0.22 Yes 	7.39 5.0 % 7.47 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductive A2 	ms/ni 	I 	I 	OX I 0.19 Yes 5.0% 21.2 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductive A3 	mS/m I 	x 1 	o 	 I -1.30 Yes 5.0 % 12.53 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 	mmolll 	I 	I Xo 	I 	1 •0.35 Yes 	1.14 5.0% 1.12 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 	mmol/I 	I 	I 	ox I 0.17 Yes  0.3 0.294 0.295 0.00657 2.2 % 31 T. 3 0 34 
Alkalini 	-1 B3 	mmol/I 	I 	I 	I 	ox 	I 	I 0.18 Yes 10.0 0.23 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 64 	mmol/I 	I 	I x 	I 	I 	I 0.09 Yes 10.0 % 0.43 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 	mmol/I 1.14 0% 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkallnity-2 B2 	mmol/I  0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 	mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 	mmol/I 10.0 % 0.464 0.464 0.0116 2.5 °/ 30 20 32 
P-PO4 Cl 	A 	I I ox I I 0.17 Yes 	119 5.0% 120 120 119 3.32 2.8° 64 3 0 67 
P-PO4 C2 	/I 	I I X 	I I Q. Yes .JP ..°h 28.3 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 	/I x 0.03 Yes 7.0 % 95.2 95.3 95.0 2.83 3.00 65 2 0 67 
P-PO4 C4 I I ox I 0.22 Yes 7.0% 72.8 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C7 	!I 	I I o x 1 I 0.72 Yes 	178 7.0 % 187 184 183 5.11 2.8%664 0 70 
Plot C2 	/I 	I ox I 0.20 Yes 10.0 % 50.2 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 I I ox I 0.23 Yes 7.0 % 127 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 	 I I ox 0.24 Yes 10.0 % 86.3 84.2 84.3 4.21 5.0%69 1 0 70 
N-NH4 D1 I o I x 	I I 1.44 Yes 	125 10.0 % 143 131 131 7.38 5.6%66 2 0 68 
N-NH4 D2 	 I o x 1 1 0.68 Yes 10.0 % 92.6 86.2 86.7 4.93 5.7%65 3 0 68 
N-NH4 D3 	/l o x 2.03 Yes 15.0 % 54.4 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 Dl 	/I 	I xl 0  1 -1.21 Yes 	225 7.0 % 206 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 	A 	I I xo I -0.28 Yes 10.0 °/ 651 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 	/l I X 0 -0.46 Yes 10.0° 479 502 502 14.6 2.9 % 54 9 0 63 
Nlot D1 	/l 	I o I x I 1.43 Yes 	350 10.0° 400 360 362 36.3 10.0 % 57 3 2 62 
Nlot D2 	/I 	I ox I 0.22 Yes 10.0 °/ 900 885 881 50.5 5.7%56 6 1 63 
Mot D3 	/I 	I 0 	XI 1 0.63 Yes j.2.° 924 879 869 74.4 8.6% 59 3 1 63 
Na E1 	m 8 7.0 % 7.94 8.00 0.564 7.1%53 0 0 53 
Na E2 	m  7M% 4.74. 0.201 
4.7%4 0 53 
Na E3 	m 11 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Ne E4 	m /I  100% 2. 2.65 0.164 6.2%51 2 0 53 
K El 	m /I 2.5 7.0% 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 	m 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 	m /I 10.0 % 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 	m !I 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 	!9!!_  12 5.0 % 12.0 12.0 0.425 3.5 °/ 51 4 
0 55 
Ca E2 	m /I 7.0 % 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 	m 7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 	m !I  7.0% 4.8 4.83 0.305 6.3 % 53 2 0 
55 
M E1 	m 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 54 
M E2 	m  10% 3.5 3.49 0.231 6.6 % 53 1 0 
54 
M E3 	m A 10.0 % 1.15 1.14 0.0586 5.1 % 48 5 1 54 
M E4 	m 10.0 % 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 e1 	m /1 5,0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1  10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 	!Cg/1 10.0 % 3.18 3.18 0.242 7.6% 29 0 0 29 
SO4-1 E4 	m !I 10.0 % 6.99 7.06 0.297 4.2%27 2 0 29 
SO4-2 el 	m !I i 	I 	I 	xo I 	I •0.30 Yes 5.0 % 13 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 	m A I 	I 	XI 	o I I 	I -1.32 Yes 10.0 % 8.4 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 	mgJl I 	x 	o I I I -1.02 Yes 15.0 % 3 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 	m /I I 	I I x 	o I I 0.65 Yes 10.0 % 6.5 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el 	m /I I 	I 	XI ° I I -1.35 Yes 7.0 % 6.43 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 	mIl I I x 	0 I I 0.74 Yes 10.0 % 5.04 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 	m /I I 	x I 	o I I 	I -2.01 Yes 15.0 % 1.88 2.70 2.69 0.379 14.1 % 61 2 3 66 
Cl E4 	m /I I 	x I I 	o I I 	I -2.42 Yes 10.0 % 3.07 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 	ig4 I I I 	0 	x II 1.03 No 	1088 10.0 % 1200 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 	/I I I I 	o 	x I 	I 1.05 Yes 10.0 % 200 177 181 24.1 13.3 % 47 1 0 48 
F F3 	/I I I I 	o 	x 	I I 	I 0.56 Yes 10.0 % 380 362 360 24.5 6.8 % 45 3 0 48 
F F4 	ll I I I 	o 	XI I 	I 0.76 Yes 10.0 % 740 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl 	/1 I I I 	X 	I I 	1 0.08 Yes 	400 10.0 % 403 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 	/1 I I I 	X 	I I 	I -0.03 Yes 10.0 % 730 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 	/i I I I 	x 	I I 	I 0.00 Yes 15.0 % 1230 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 	pg11  I I I 	X 	I II 0.06 Yes 15.0 % 445 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 	/I 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 	/I 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 	igJl 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 	pg11 15.0% 261 286 112 39.2% 33 0 0 33 
Mn-1 G1 	/I 	I 	I 	I 	I 0.11 Yes 	350 10.0 % 354 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 	/I I 	I 	X 	I 	I 	I 
ffiox 
-0.05 Yes 10.0 % 216 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 	/I 	I 	I 	I 	X 	I 	I 	I -0.04 Yes 15.0 % 165 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 	pgil 0.45 Yes 150 °/ 783 740 73.3 4.69 6.4% 30 1 
Mn-2 G1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 	F94 10.0 % 213 212 10.3 4.9 % 34 2 0 
36 
Mn-2 G3 	/I 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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,esuh Md. Mean St.dev. 
pH al I 	o X 	I 0.58 Yes 6.87 1.5 % 6.93 6.86 68J 0.0318 0.5 % 78 2 0 80 
H A2 I 	I 	I 	ox 	I I 0.31 Yes 3.0 % 7.48 7.4 4IItö.l 26 1.7 % 77 3 0 80 
H A3 I 	I 	I 	xO 	I I -0.20 Yes 6.56 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al m3/m I 	o 	x I 1.06 Yes 7.39 50% 7.78 7.49 7.49 0.190 i I7 - d- 80 
Conductivity A2 mS/m I 	I 	I 	ox 	I I 0.29 Yes 5.0 % 21.3 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 mS/m I 	I x 	o 	I I -0.87 Yes 5,0 % 12.82 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/l xo 	I -0.19 Yes 1.14 5.0 % L12 j13 1.12 0.0222 2.0 % 30i 3 0 33 
Alkalini 	-1 B2 mmol/l I 	I 	ox 	I I 0.14 Yes i2_  % 0.299 0.294 .29J000 7 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/l I 	I 	ox 	I I 0.31 Yes 10.0 % 0.233 0.228 022J00 7 3.6 % 33 1 0 	' 34 
Alkalini 	-1 B4 mmol/I I 	I 	x 	I 0.09 Yes 10.0 % 0.43 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B7 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 mmol/l 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkallni 	-2 B4 mmol/l 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl !I I o x 	I 0.50 Yes 119 5.0 'Yo 122 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2  ox 	I I 0.23 Yes 7.0 % 28.96 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 !I I I OX 	I I 0.17 Yes 7.0 % 96.1 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 /I I ox 	I I 0.14 Yes 7.0% 72.4 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 /1 I I o x I I 0.56 Yes 178 7.0 % 185 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 /l I I ox I 	I I 0.36 Yes 49.1 49.2 2.65 5.4% 68 2 0 70 
Plot C3 /1 I I ox I 	I I 0.23 Yes J/o 127 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 /I I I x I 	I I 0.05 Yes 10.0 % 84.7 84.2 84.3 4.21 5.0%69 1 0 70 
N-NH4 D1 /1 I o x I I 0.40 Yes 125 10.0 % 130 131 131 7.38 5.6% 6 2 0 68 
N-NH4 D2 /I I I xo I 	I I -0.14 Yes 10.0% 85.5 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 jjD3 /I I x 	o I I -0.93 Yes 15.0 % 35.9 41.5 41.7 5.96 14.3%65 2 1 68 
N-NO2+NO3 D1 !I I xo I -0.13 Yes 225 7.0 % 223 233 234 11.0 47% 60 4 0 64 
N-NO2+NO3 D2 /l I I 	x I I -0.07 Yes 10.0 % 665 676 670 28.0 42% 59 4 0 63 
N-NO2+NO3 D3 !I I I 	xo I -0.24 Yes 10.0 % 490 502 502 14.6 2.9%i 63 
Ntot D1 /I I X -0.03 Yes 350 10.0 % 349 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 /l I I 	OX I I 0.28 Yes 10.0 °/ 906 885 881 50.5 5.7 °56 6 1 63 
Ntot D3 ___l9! ___L__ o x I I 0.47 Yes 10.0 % 910 879 869 74.4 8.6% 59 3 1 63 
Na El m !I 8 7.0 % 7.94 8.00 0.564 7.1%53 0 0 53 
Na E2 !9& 7.0 % 4.27 4.30 0201 4.7 % 49 4 0 53 
Na E3 m /I 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m !I 2.64 2.65 0.164 6.2 % 51 2 0 53 
K El m 257.0 % 2.48 2.48 0.142 
5.7%49 12 0 51 
K E2 m A 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m !I 10.0 % 0.644 0.645 0.0620 9.6%49 1 1 51 
K E4 m !I 10.0 % 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca jjj m !I 12 5,0 % 12.0 12.0 0.425 3.5% jI II 0 55 
Ca E2 m !I  _r2 _o 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m 7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m !I IP Yo 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 _!!i! 3.5 _:P_°!° 3.47 3.45 0.113 3.3% 50 4 0 54 
Mg  m /l 10.0 % 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m 10.0 % 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /I 10.0 2.06 2.05 0.124 6.0 % 51 3 054 
SO4-1 el m Ix 	I __I -0.08 Yes 5.0 % 13.15 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m I 	I 	xo 	I 	I -0.15 Yes 10.0 % 9.22 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /I I I 	X 	I 	I -0.06 Yes 10.0 % 3.16 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I I 	I 	xo 	I 	I -0.16 Yes 10.0 % 6.95 6.99 7.06 0.297 4.2 27 2 0 29 
SO4-2 el m /i 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m A 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m A 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /I 10.0 % 6.94 6,95 0.628 9.0 % 28 3 1 32 
CI e1 m A I I I 	o 	x I I 1.03 Yes 7.0 % 7.61 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /1 I I I 	o 	x I I 0.88 Yes 10.0 % 5.92 5.40 5.44 0.444 8.2 h 61 3 2 66 
CI E3 m /I I I I 	o x I I 0.50 Yes 15.0 % 2.89 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /i I I I 	o 	x I I I 0.79 Yes 10.0 % 4.37 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl pgil I I I 	X I 1 0.11 Yes 1088 10.0 % 1100 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I I I I 	o 	x I I 1.05 Yes 10.0% 200 177 181 24.1 13.3% 47 1 0 48 
F F3 p911 I I 	o 	x 	I I 	• I 0.56 Yes 10.0 % 380 362 360 24.5 6.8 % 45 3 0 48 
F F4 pg11 I IX I 	o I I -1.72 Yes 10.0 % 570 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gl A I I I 	xo 	I I -0.18 Yes 400 10.0 % 393 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 j11 X I I I 	o 	I I I -5.14 No 10.0 % 356 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 pgil x 1 I I 	o 	I I I -3.28 No 15.0 % 624 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /i I I 	xO 	I I I -0.20 Yes 15.0 % 428 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /I 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 pi1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 p911 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 p9I1 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl pi1 I 	I 	x 	I 	I 0.00 Yes 350 10.0 % 350 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /I I 	I 	I 	ox 	I 	I 	I 0.28 Yes 10.0 % 223 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 A I 	I 	I 	x 	I I 0.04 Yes 15.0 % 167 167 166 12.2 7.3% 30 1 0 31 
Mn-1 G4 /i II 	I 	X I 	I 0.12 Yes 15.0 % 74.6 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /I 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pi1 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /I 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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pH al I 	 xo 	I -0.19 Yes 6.87 1.5 % 6.85 6.86 	6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I ox 0.13 Yes 3.0 % 7.44 7.42 	7.41 0.126 1.7 % 77 3 0 80 
pH A3 x 0.10 Yes 3.0 % 6.62 6.60 	6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	I 	xo -0.19 Yes 7.39 5.0% 7.32 7.49 	7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 ms/m I X 	0 I 	I -0.38 Yes _ :P_°_'°   20.6 21.0 	21.0 0.630 3.0° 75 5 0 80 
Conductive A3 mSlm x 	o -1.19 Yes 2°'  12.6 13.4 	13.4 0.613 4.6° 78 2 0 80 
Alkalini 	-1 B1 mmoii I 	x 	o I -0.58 Yes 1.14 5.0 % 1.107 1.13 	1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmolA x -0.03 Yes 0.294 0.294 	0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA I 	x 0.09 Yes 10.0 % 0.228 0.228 	0.226 0.00807 3.6% 33 1 0 34 
Alkalini 	-1 B4 mmolA I 	I 	X 0.07 Yes 10.0 % 0.423 0.427 	0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmolA 1.14 5.0 1.15 	1.15 0.0178 1.5% 26 6 0 32 
Alkalini 	-2 B2 mmolA 10.0 % 0.333 	0.332 0.0187 5.6% 32 0 0 32 
Alkalinity-2 B3 mmolA 10.0 % 0.264 	0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmolA 10.0 % __94 __ 4 0.0116 2.5%30 2 0 32 
P-PO4 Cl I I x 	I I I 0.00 Yes 119 5.0 % 119 120 	119 3.32 2.8% 64 3 0 67 
P-PO4 C2 /I I x 	I I I 0.00 Yes 7.0 % 28.528. 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 /l xo I __ I __:9. Yes 7.0 % 94 95.3 	95.0 2.83 3.0%65 2 0 67 
P-PO4 C4 I xo 	I I I -0.22 Yes 7.0 % 70.6 71.6 	71.7 2.91 4.1 % 65 2 0 67 
Plot C1  I 0.48 Yes 178 L9° 184 184 	183 5.11 2.8% 66 4 0 70 
Ptot C2 /I X0 I I -0.14 Yes 10.0 % . 	48.5 49.1 	49.2 2.65 5.4% 68 2 0 70 
Plot C3 /l x I I 0.06 Yes 7.0 % 124.5 125 	125 3.90 3.1 % 69 1 0 70 
Plot C4 !I I x 0.05 Yes 10.0 % 84.7 84.2 	84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 /I I _2_! I 0.72 Yes 125 10.0 % 134 131 	131 7.38 5.6% 66 2 0 68 
N-NH4 D2 I 	I x I -0.05 Yes 10.0 % 86.3 86.7 ii.93 5.7 % 65 3 0 68 
N-NH4 D3  0.22 Yes j9 _% 43.1 41.5 	41.7 5.96  2 1 68 
N-NO2+NO3 51 I xo 	I -0.25 Yes 225 7.0% 221 233 	234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I I x0 -0.15 Yes  j9$_% 660 676 	670 28.0  
N-NO2+NO3 D3 II xo -0.18 Yes 10.0 % 493 502 	502 14.6 2.9 % 54 9 0 63 
Ntot D1  ox 0.29 Yes 350 10.0 % 360 360 	362 36.3 10.0 % 57 3 2 62 
Ntot D2 I 	i ox I 0.24 Yes 10.0 % 902 885 	881 50.5 5.7 % 56 6 1 63 
Ntot D3 /l I I o x 	I I I 0.61 Yes 10.0 % 922 879 	869 74.4 8.6 % 59 3 1 63 
Na E1 m 8 7.94 	8.00 __7j % 53 0 0 53 
Na E2 m /l 7.0 % 4.27 	4.30 0.201 4.7 % 49 4 0 53 
Na E3 !9L!_  j_% 1.81 	1.82 0.110 6.0 % 49 4 0 53 
Na E4 m 2.64 	2.65 0.164 6.2 51 2 0 53 
K E1 _iii m 2.5 L0% 482.40.45.7 % 49 2 0 51 
E2 m !I  2.42 	2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I  10% 0M4040620 
9.6% 49 1 1 51 
K E4 0.0707 6.3% 49 2 0 51 
Ca El m 12 5.0% 12.0 	12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m 7.0 % 7.18 	7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m 2.27 	2.27 0.139 6.1 % 50 5 0 55 
Ca E4 !r!9!! 7.0 % 4.84 	4.83 0.305 6.3 % 53 2 0 55 
Mg El jfl A 3.47 	3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m 10.0 °/ 3.55 	3.49 0.231 6.6%531 0 54 
Mg E3 m 10.0 % 1.15 	1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m 2.06 	2.05 0.124 6.0 % 51 3 0 54 
SO4-1 e1 m !I 5.0 % 13.2 	13.2 0.605 4.6% 29 0 0 29 
SO4-1 E2 m 10.0 % 9.24 	9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 _!9! 3.18 	3.18 0.242 7.6% 29 0 0 
29 
SO4-1 E4 m 10.0 % 6.99 	7.06 0.297 4.2% 27 2 ci 29 
SO4.2 el mi1 i 	i I 	xo I -0.23 Yes 5.0 % 13.05 13.1 	13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 I•0911 I 	I I x 	0 I 1 I -0.65 Yes 10.0 % 9.05 9.53 	9.66 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m11 I I 	o I I IX 6.97 No 15.0% 7.24 3.27 	3.54 0.903 25.5% 27 2 3 32 
SO4-2 E4 m911 I 	I I 	OX I I I 0.35 Yes 10.0 % 7.19 6.94 	6.95 0.628 9.0 % 28 3 1 32 
CI el m9/1 II I 	x o I I I -0.40 Yes 7.0 % 6.9 7.02 	7.10 0.418 5.9 % 60 2 2 64 
CI E2 m911 I 	I I 	xo I I I -0.35 Yes 10.0 % 5.25 5.40 	5.44 0.444 8.2 % 61 3 2 66 
Cl E3 m9)1 I 	I I 	xo I I I -0.20 Yes 15.0 % 2.61 2.70 	2.69 0.379 14.1 % 61 2 3 66 
CI E4 m I 	I I 	xo I I I -0.32 Yes 10.0 % 3.92 4.01 	4.05 0.364 9.0 % 61 2 3 66 
F Fl ppil 1088 10.0 % 1 080 	1 070 35.4 3.3 % 43 5 0 
48 
F F2 /I 10.0% 177 	181 24.1 13.3% 47 1 0 48 
F F3 IJl 10.0 % 362 	360 24.5 6.8 % 45 3 0 48 
F F4 /1 10.0 % 700 	688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl ii1 I 	I 	I 	ox 	I 	I 	I 0.28 Yes 400 10.0 % 411 403 	408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 J9i1 I 	I 	I 	x 	o 	I 	I 	I -0.61 Yes 10.0 % 687 731 	732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 A I I 	x 	o 	I 	I 	I -0.56 Yes 15.0 % 1127 1 230 	1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 JI I 	I 	I 	ox 	I 	I 	I 0.20 Yes 15.0 % 454 439 	441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl /1 400 10.0 % 390 	391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 !1 10.0 % 696 	690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 IJI1 15.0% 750 	814 311 38.2% 33 0 0 33 
Fe-2 G4 1.1911 15.0 % 261 	286 112 39.2 % 33 0 0 33 
Mn-1 Cl ughI II 	I 	ox 	I 	I 	I 0.34 Yes 350 10.0 % 362 353 	353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 I 	I 	I 	ox 	I I 0.28 Yes 10.0 % 223 216 	217 8.00 3.7% 29 2 0 31 
Mn-1 G3 4 I I 	x 	I 	I 	I 0.04 Yes 15.0 % 167 167 	166 12.2 7.3 % 30 1 0 31 
Mn-1 04 I 	I 	ox 	I 	I 	I 0.17 Yes 15.0 % 75.2 74.0 	73.3 4.69 6.4 % 30 1 0 31 
Mn-2 GI /I 350 10.0 % 347 	344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /1 10.0 % 213 	212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 !1 15.0 % 115 	116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 150% 61.0 	61.2 4.71 7.7% 34 2 0 36 
LIITE 10/26 
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pH al x 	I 	I 	I -0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 x o 	I -0.49 Yes 3.0 % 7.3 7.42 7.41 0.126 1.7%77 3 0 80 
H A3 xo 	I 	I 	I -0.15 Yes 3.0 % 6.57 6.60 6.60 0.108 16%76 3 0 79 
Conductivity Al 0/!fl  xo -0.24 Yes 7.39 5.0 % 7.3 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m x 	o 	I 	I 	I -0.90 Yes 5.0 % 20.05 21.0 21.0 0.630 3.0%75 5 0 80 
Conductivity A3 mS/m I 	x 	o 	I 	I 	I -0.90 Yes 5.0 % 12.8 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mol!I xo 	I 	I -0.19 Yes Ji4 1.129 1.13 1.12 0.0222 20% 30 3 0 33 
Alkalini 	-1 B2 mmol/I I 	I 	x 	I 	I 	I -0.07 Yes 10.0 % 0.293 0.294 0.295 0.00657 2.2% 31 3 0 34 
Alkalini 	-1 B3 mmoI/I I xo 	I 	I 	I -0.18 Yes 10.0 % 0.222 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I x 0.07 Yes 10.0 % 0.429 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 83 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmol/I _i9° 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 Cl II I x 	I 	o 	I I I -1.53 Yes 119 5.0 % 109.9 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 !I I x 	I 	o 	I I I -1.75 Yes 25 28.5 28.5 1.39 49% 63 4 0 67 
P-PO4 C3 /I I x 	0 	I I I -1.02 Yes ±2o 88.2 95.3 95.0 2.83 3.0% 65 2 0 67 
P-PO4 C4 /I x 	o I -1.55 Yes _IP _°° 63.9 71.6 71.7 2.91 4.1%65 2 0 67 
Ptot C1 A iiI I 	x o 	I I I -0.50 Yes 178 7.0 % 171.8 184 183 5.11 2.8% 66 4 0 70 
Ptot C2 A I x 	I 	o 	I I -1.69 Yes 10% 40.9 49.1 49.2 2.65 5.4% 68 2 0 70 
Ptot C3 !I x 1 	o -1.15 Yes 7.0 % 114.9 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 I x 1 	0 	I I -1.20 Yes 0%74.284. 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 A ox 	I I I 0.16 Yes 125 10.0 127 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 !I x o 	I -0.43 Yes j_% 83 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 I x 	0 	I I 1 j -0.98 Yes  j9_% 35.6 41.5 41.7 5.96 14.3 2 1 68 
N-NO2+NO3 D1 jL I I x o 	I I I -0.41 Yes 225 70% 218.5 233 234 11.0  4 0 64 
N-NO2+NO3 D2 /l OX 	I 0.26 Yes 687.5 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /l ox 	I I 0.15 Yes j_% 509.4 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 /I I ox 	I I I 0.29 Yes 350 10.0 % 360.2 360 362 36.3 10.0 % 57 3 2 62 
Ntot  ox 	I I I 0.23 Yes 10.0 °/ 901 885 881 50.5  
Ntot D3 A ox 	I I ___l____. Yes 10.0 % 899.6 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m !I X 	1 I __I___. Yes 8 7.0 % 8.06 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m A I I ox 	I I I 0.27 Yes 7.0 % 4.38 _4.7_4. 30 0.201 4.7 % 49 4 0 53 
Na E3 m /l OX I 0.33 Yes 10.0 % 1.88 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 ___oL X 	I I I 0.11 Yes 10.0%2 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m /I ox 	I I 1 0.17 Yes 2.5 7.0 % 2.53 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 _rna X 	I I 0.08 Yes 10.0 % 2.42 2.42 2.40 0.151 6.3 49 2 0 51 
K E3 m /l I I ox 	I I 0.23 Yes 10.0 % 0.66 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m /I I I ox 	I I I 0.35 Yes 10.0 % 1.17 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /1 I x 0.10 Yes 12 5.0 % 12.06 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m A I I x 	I -0.06 Yes 7.0 % 7.14 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m I I I 	ox 0.25 Yes 7.0%232.22203961°505 0 55 
Ca E4 m 11 I I ox 0.21 Yes 7.0 % 4.9 4.84 4.83 0.305 6.3%53 2 0 55 
Mg E1 m I 	xo -0.17 Yes 3.5 5.0 % 3.47 3.47 3.45 0.113 3.3%__  50 4 0 54 
Mg E2 m !I I I I 	OX I 0.20 Yes 10.0 % 3.56 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 m !I I I 	ox I 0.26 Yes 10.0 % 1.17 1.15 1.14 0.0586 5.1%48 5 1 54 
Mg E4 m /1 I I 	ox I I 0.29 Yes 10.0 % 2.11 2.06 2.05 0.124 6.0%j 3 0 54 
SO4-1 el m911 I I 	xo -0.26 Yes 5.0 % 13.03 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m I I 	X I I -0.03 Yes 10.0 % 9.33 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /I I I 	xo I I -0.16 Yes 10.0 % 3.13 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m I I 	xo I -0.27 Yes 10.0 % 6.87 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 mJ1 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mI1 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mi1 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m/l I I 	I 	xo I I I -0.36 Yes 7.0 % 6.92 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m1 I 	I 	X  I I I 0.11 Yes 10.0 % 5.5 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m I I 	I 	x I I I -0.05 Yes 15.0 % 2.67 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m91] I I 	I 	xo I I I -0.15 Yes 10.0 % 3.99 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl jJ1 I I 	I 	xo I I 1 -0.33 Yes 1088 10.0 % 1052 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /l I 	x I 	0  I I I -2.38 Yes 10.0 % 138 177 181 24.1 13.3 % 47 1 0 48 
F F3 Fig/I I I 	X 	0 • -0.94 Yes 10.0 % 326 362 360 24.5 6.8 % 45 3 0 48 
F F4 /I I I 	X 	0 I -1.08 Yes 10.0 % 614 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /I I I 	I 	x- I I I -0.34 Yes 400 10.0 % 386.5 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /I I I 	I 	x 	o I I I -0.42 Yes 10.0 % 701 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 03 p 4  I I 	I 	xo I I I -0.28 Yes 15.0 % 1178 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 !I I I 	I 	xo I I I -0.20 Yes 15.0 % 428.1 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl pI1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 jfl 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I 15.0 % 750 814 311 38.2% 33 0 0 33 
Fe-2 G4 ig/l 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /I 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 I9/1 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /1 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 j911 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 !1 I 	I 	I 	ox 	I 	I 0.35 Yes 350 10.0 % 362.4 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /1 I 	I 	I 	o 	x 	I 	I 	I 0.52 Yes 10.0 % 223 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 pg11 I 	I 	I 	ox 	I 	I 	I 0.18 Yes 15.0 % 119.2 115 116 6.88 5.9 % 33 3 0 36 
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T 	Z 
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° 	Q 	m' 
P Ö 
Variable Test 	Unit .3s 	.2s 	-1s 	0 	1s 	2s 	3s 	Z-value 





Mean St.dev. CV% 
pH al I 	x 	I 	-0.10 Yes 	6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 1 I 	X I 	-0.04 Yes 3.0 % T47. 7.41 0.126 1.7%77 3 0 80 
pH A3 I 	 x 	 0.05 Yes 3.0 % 6.59 6.60 6.60 0.108 1.6%76 3 0 79 
Conductivity Al 	mSlm I I 	x 	o I 	0.38 Yes 	7.39 5.0 % 7.25 7.49 7.49 0.190 2.5% 73 7 01 ii80 
Conductivity A2 	mS1m I 	I 	I 	x I 0.10 Yes 5.0 % 21.1 21.0 21.0 0.630 3.0 % 75 5' 0 80 
ConductivityA3 !S1m I I 	o 	x 	I 	0.90 Yes 5.0 % 14 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B1 	mmoU1 I 	Xo I 	-0.28 Yes 	1.14 5 , ° 1.124 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalinit 	-1 62 	mmolA I 	I 	x 	 -0.03 Yes 10.0 % 0.294 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 63 	mmolA I I 	x I _Y!_  10.0 % 0.227 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 64 	mmol/l I 	I 	x 	I 	-0.05 Yes 10.0 % 0.424 0.427 0.426 0.0103 2.4% 32 2 0 34 
Alkalinity-2 B1 	mmolå 1.14 _:2° 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 	mmolå 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalinity-2 B3 	mmol/l 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkallnity-2 B4 	mmoU1 10.0 % 0.464 0.464 0.0116 2.5 %Q20 32 
P-PO4 C1 	!I I I o x 0.50 Yes 	119 5.0  120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 	ll I xo 	I -0.35 Yes 7.0 % 27.8 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 ox 0.14 Yes 7.0 % 95.9 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 I x -0.02 Yes  JP i° 71.6 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 	!I I o x 0.96 Yes 	178 7.0 % 190 184 183 5.11 2.8 % 66 4 0 70 
Ptot C2 	!I I ox 	I 0.26 Yes 10.0 % 50.5 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 I ox 0.34 Yes 7.0 % 128 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 I ox 0.33 Yes i2__% 87.1 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 	/I I o x I 0.48 Yes 	125 10.0 % 131 131 131 7.38 iii5.6 % 66 2 0 68 
N-NH4 D2 	!I I xo 0.29 Yes 10.0 % 84.2 86.2 86.7 4.93 5.7 % 653 0 68 
N-NH4 D3 o x 	I 0.51 Yes 15.0 % 44.9 41.5 41.7 5.96 143% 65 2 1 68 
N-NO2+NO3 D1 	A I xo -0.13 Yes 	225 7.0 % 223 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 iiI ox 0.22 Yes 10.0 % 685 676 670 28.0 
4.2 % 59 4 0 63 
N-NO2+NO3 D3 	!I x -0.04 Yes 500 502 502 14.6 29% 54 9 0 63 
Ntot D1 	/I I o x I 0.71 Yes 	350 10.0 % 375 360 362 36.3 10.0%57 3 2 62 
Ntot D2 I I o x 0.52 Yes  927 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 I o x 0.47 Yes 10.0 % 910 879 869 74.4 8.6 % 59 3 1 63 
Na E1 	m liii8 7.0 % 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 	m !I 0.201 4.7 % 49 4 0iii 53 
Na E3 	m /I 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 	m /l 10.0 % 2.64 2.65 0.164 6.2 % 51 2 0 53 
K El 	m /I 2.5 L2° 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 	m /I 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K 10.0 % 0.644 0.645 0.0620 9.6 % 49 1 1 51 
 m /I 10.0 % ___ J1 J13 0.0707 6.3 % 49 2 0 51 
El 	m A 12 5.0 % 12.0 12.0 0.425 3.5 % 51 4 0 55 
 m !I 7.0 °/ 7.18 7.17 0.358 5.0 % 52 3 0 55 
OKE4 
7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
 m 11 7.0 °/ 4.84 4.83 0.305 6.3 % 53 2 0 55 
3.45 0.113  4 0 
3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 	m /I 10.0 1.15 1.14 0.0586 iii5.1 % 48 5 1 54 
Mg E4 	m /1 10.0 % 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4.1 el  0% 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 	m /I 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 	m A 10.0 3.18 3.18 0.242 7.6 % 290 0 29 
SO4-1 E4 	m911 10.0 °/ 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el 	m /I I I I 	xo I I 	-0.15 Yes 5.0 % 13.1 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 	m/l I I I 	X I I I 0.12 Yes 10.0 % 9.8 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 	mfl I I x 	o I I I 	-0.83 Yes 15.0 % 3.1 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 	m/l I I o x I I I 0.79 Yes 10.0 % 7.5 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el 	m/l I I I 	x 0 I I I 	-0.46 Yes 7.0 % 6.86 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 	m /I I I I 	x o I I I -0.44 Yes 10.0 % 5.2 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 	mfl I I I 	Xo I I I 	-0.20 Yes 15.0 % 2.61 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 	m /l I I I 	x o I I I -0.52 Yes 10.0 % 3.84 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl 	11 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 	!I 10.0 % 177 181 24.1 13.3 % 47 1 0 48 
F F3 	JgIl 10.0% 362 360 24.5 6.8% 45 3 0 48 
F F4 	/1 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 GI 	/I I 	I 	I 	0 	X 	I 	0.68 Yes 	400 10.0 % 427 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 02 	!I I 	I 	I 	ox 	I 	I 	I 0.22 Yes 10.0 % 748 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 	ll I 	I 	I 	x 	I 	I 	I 	0.05 Yes 15.0 % 1240 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 	71 I 	I 	I 	OX 	I 	I 	I 0.20 Yes 15.0 % 454 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 	/I 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 02 	sg8 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 03 	Jgd1 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 	1jfl 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Cl 	/I I 	I 	I 	x 	II 	I 	0.06 Yes 	350 10.0 % 352 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 	tiI I 	I 	ox 	I 	I 	I 0.18 Yes 10.0 % 221 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 	1.igJl I 	I 	x 	o 	I 	I 	I 	-0.80 Yes 15.0 % 146 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 	F911  I 	I 	I 	x 	o 	I 	I 	I -0.59 Yes 15.0% 66.8 74.0 73.3 4.69 
6.4 % 30 1 0 31 
Mn-2 G1 	11 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 	11 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 	ig8 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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G test 	Assigned 	Target 	Lab's  
Variable 	Test 	Unk 	-3s 	.2s 	-1s 	0 	Is 	2s 	35 	Z-value 	test 	value 	dov. 	result 	Md. 	Mean 	St.dev. 	CV% 	ffi 	n 2 	9 	y passed n 	p 	ö 
	
å Q 
pH al I 	x 	I 	I 	I -0.10 Yes 6.87 1.5 % 	6.86 6.86 6.87 0.0318 0.5 % 	78 2 0 80 
pH A2 I 	x 	I 	o 	I -1.39 Yes 3.0 % 	7.1 7.42 7.41 0.126 1.7 % 	77 3 0 80 
H A3 I 	I 	I 	o 	XI 	I 	1 0.71 Yes 3.0°/ 	6.74 6.60 6.60 0.108 1.6% 	76 3 0 79 
Conduclivf Al iSlm I 	I 	OX 	I 0.27 Yes 7.39 5.0 % 	7.49 7.49 7.49 0.190 2.5 % 	73 7 0 80 
Conduclivi A2 mS/m I 	I 	I 	x 	0 	I 	I -0.37 Yes  _Q o/ 	20.61 21.0 21.0 0.630 3.0% 	75 5 0 80 
Conducliv A3 mS/m I 	x 1 	o I 	I -1.16 Yes 5.0 % 	12.62 13.4 13.4 0.613 4.6% 	78 2 0 80 
Alkalini 	-1 B1 mm2! I 	I 	x 0.05 Yes 1.14 5.0 % 	1.143 1.13 1.12 0.0222 2.0 % 	30 3 0 33 
Alkalini 	-1 B2 mmol/I I 	1 	X 	I 	I 	I 0.10 Yes 10.0 % 	0.298 0.294 0.295 0.00657 2.2% 	31 3 0 34 
Alkalini 	-1 B3 mmol/I I 	I 	ox 	I 	I 0.22 Yes 10.0° 	0.231 0.228 0.226 0.00807 3.6 % 	33 1 0 34 
Alkalini 	-1 B4 mmolll I ox 	I 	I 0.14 Yes 10.00 	0.432 0.427 0.426 0.0103 2A% j32 2 0 34 
Alkalinity-2 B1 mm2L 1.14 5.0 % 1.15 1.15 0.0178 1.5% 	26 6 0 32 
Alkalinity-2 B2 mmolA 10.0 % 0.333 0.332 0.0187 5.6% 0 0 32 
Alkalini 	-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 0 0 32 
Alkalinity-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5% 2 0 32 
P-PO4 C1 I ox I 0.17 Yes 119 5.0 % 	120 120 119 3.32 2.8 % 3 0 67 
P-PO4 C2 /1 I I x I 0.05 Yes  28.6 28.5 28.5 1.39 4.9% 4 0 67 
P-PO4 C3 /1 I I I x 	I I 0.03 Yes  95.2 95.3 95.0 2.83 3.0 % 2 0 67 
P-PO4 C4 11 I x I -0.06 Yes  L9_!° 	71.4 71.6 71.7 2.91 4.1 % 2 0 67 
Ptot C1  I I 0.40 Yes 178 _LP _% 	183 184 183 5.11 2.8% 4 0 70 
Ptot C2 !1 I I I xo I -0.16 Yes 10.0 % 	48.4 49.1 49.2 2.65 &4%682 0 70 
Ptot C3 4 x -0.11 Yes 7.0 % 	124 125 125 3.90 3.1 % 1 0 70 
Ptot C4 /l I I I x I I -0.07 Yes 10.0 % 	83.7 84.2 84.3 4.21 5.0 % 
[20
1 0 70 
N-NH4 D7 !I I I I o x I 0.96 Yes 125 10.0 % 	137 131 131 7.38 5.6 % 2 0 68 
N-NH4 D2 jj I I o x 0.62 Yes l0.0%9.186. 86.7 4.93 5.7 % 3 0 68 
N-NH4 D3 I I I o x I I 0.53 Yes  41.5 41.7 5.96 14.3 % 2 1 68 
N-NO2+NO3 D1 /I I I 	x I 0.00 Yes 225 7.0% 	225 233 234 11.0 4.7 % 4 0 64 
N-NO2+NO3 D2 /I I I 	x 	I I I 0.03 Yes 10.0 	672 676 670 28.0 4.2% 4 0 63 
N-NO2+NO3 D3 /I I I 	x 	I I 0.08 Yes  498 502 502 14.6 2.9% 9 0 63 
Nlot D1 f I 	ox 	I I 0.20 Yes 350 10.0 	357 360 362 36.3 10.0 3 2 62 
Ntot D2 /l I I 	x 	I I 0.11 Yes 10.0 % 	891 885 881 50.5 5.7% 6 1 63 
Ntot D3 JI ox I 0.25 Yes 10.0% 	891 879 869 74.4 8.6% 3 1 63 
Na E1 m /I I I 	xo 	I I -0.17 Yes 8 7.0% 	7.905 7.94 8.00 0.564 7.1 % 0 0 53 
Na E2 m A I I 	xo 	I I -0.16 Yes 7.0 % 	4.253 4.27 4.30 0.201 4.7 % 	49 4 0 53 
Na E3  x 	I I -0.07 Yes 10.0 % 	1.808 1.81 1.82 0.110 6.0 % 	49 4 0 53 
Na E4 m I I xo 	I I -0.14 Yes 10.0 % 	2.614 2.64 2.65 0.164 6.2 % 	51 2 0 53 
K E1 m !I I xo I I -0.36 Yes 2.5 7.0 % 	2.437 2.48 0.142 5.7 % 	49 2 0 51 
K E2 m I x I 0.10 Yes 10.0 % 	2.423 2.42 2.40 0.151 6.3%49 2 0 51 
K E3 m ll I I xo I -0.36 Yes 10.0 % 	0.622 0.644 0.645 0.0620 9.6% 	49 1 1 51 
K E4 m 11 I I x I -0.01 Yes 10.0 % 	1.129 1.13 1.13 0.0707 63%49 2 0 51 
Ca E1 m I I x 	o -0.63 Yes 12 5.0 % 	11.62 12.0 12.0 0.425 3.5%51 0 55 
Ca E2 m A I XO -0.17 Yes 7.0 % 	7.085 7.18 7.17 0.358 5.0%5230 55 
Ca E3 m I xo -0.22 Yes 70° 	2.235 2.27 2.27 0.139 6.1%50 5 0 55 
Ca E4 m I I 	xo I -0.17 Yes 7.0 % 	4.772 __i___. 83 0.305 6.3%53 0 55 
Mg ox I 0.18 Yes  % 	3.532 3.47 3.45 0.113  
Mg E2 m 4 I o x 0.43 Yes 10.0 % 	3.641 3.55 3.49 0.231 6.6%53 10 54 
Mg E3 m I I 	ox I I 0.32 Yes 10,0 % 	1.176 1.15 1.14 0.0586 5.1%48 5 1 54 
Mg E4 mgJl ox I 0.27 Yes 10.0 % 	2.106 2.06 2.05 0.124 6.0 % 	51 3 0 54 
SO4-1 el m /l 5.0 % 13.2 13.2 0.605 4.6 % 	29 0 0 29 
SO4-1 E2 m !I 10.0 % 9.24 9.36 0.395 4.2 % 	27 2 0 29 
304-1 E3 m 10.0 % 3.18 3.18 0.242 7.6 % 	29 0 0 29 
SO4-1 E4 m !I 10.0 % 6.99 7.06 0.297 4.2 % 	27 2 0 29 
SO4-2 el m /I I I 	I 	x 	o I I I -0.53 Yes 5.0 % 	12.85 13.1 13.2 0.491 3.7 % 	28 3 0 31 
SO4-2 E2 m 1I I I 	x 	0 I -1.06 Yes 10.0 % 	8.65 9.53 9.68 1.48 15.3 % 	31 1 0 32 
SO4-2 E3 m 11 I I 	I x 	o I -0.78 Yes 15.0 % 	3.125 3.27 3.54 0.903 25.5 % 	27 2 3 32 
SO4-2 E4 mil I I 	I x 	o I I I -0.65 Yes 10.0 % 	6.5 6.94 6.95 0.628 9.0 % 	28 3 1 32 
CI el m fl I I 	I 	x I I I 0.10 Yes 7.0% 	7.15 7.02 7.10 0.418 5.9 % 	60 2 2 64 
CI E2 mgil I 	ox I I I 0.28 Yes 10.0 % 	5.59 5.40 5.44 0.444 8.2 % 	61 3 2 66 
CI E3 mgil I I 	I 	x I I I 0.02 Yes 15.0 % 	2.7 2.70 2.69 0.379 14.1 % 	61 2 3 66 
CI E4 mgil I I 	I 	ox I I I 0.27 Yes 10.0 % 	4.16 4.01 4.05 0.364 9.0 % 	61 2 3 66 
F F1 Jgfl 1088 10.0 % 1 080 1 070 35.4 3.3 % 	43 5 0 48 
F F2 10.0 % 177 181 24.1 13.3% 	47 1 0 48 
F F3 /l 10.0 % 362 360 24.5 6.8 % 	45 3 0 48 
F F4 11 10.0 % 700 688 47.9 7.0 % 	46 2 0 48 
Fe-1 G1 pg11 I 	I 	I 	x 	I 	I -0.10 Yes 400 10.0 % 	396 403 408 12.1 3.0 % 	37 0 0 37 
Fe-1 G2 /I I 	II 	xo 	I 	II -0.22 Yes 10.0 % 	716 731 732 22.1 3.0 % 	36 1 0 37 
Fe-1 G3 pg I 	II 	xo 	I 	I 	I -0.16 Yes 15.0 % 	1200 1 230 1 230 36.1 2.9 % 	35 1 0 36 
Fe-1 G4 /I I 	I 	I 	xo 	I 	I 	I -0.14 Yes 15.0 % 	432 439 441 12.8 2.9 % 	36 1 0 37 
Fe-2 G1 /I 400 10.0 % 390 391 26.6 6.8 % 	32 1 0 33 
Fe-2 G2 igfl 10.0 % 696 690 52.7 7.6 % 	31 2 0 33 
Fe-2 G3 jgil 15.0 % 750 814 311 38.2 % 	33 0 0 33 
15.0% 261 286 112 39.2% 	33 0 0 33 
 ox 	I 0.29 Yes 350 10.0% 	360 353 353 12.2 3.5°/ 	30 1 0 31 
 I 	I 	ox 	I 	I 037 Yes 10.0% 	225 216 217 8.00 3.7 % 	29 2 0 31 aA l I ox 	I 0.32 Yes 15.0% 	174 167 166 12.2 7.3% 	30 1 0 31 1 o x 0.60 Yes 15.0% 	79.9 74.0 73.3 4.69 6.4% 	30 1 0 31 l 350 10.0% 347 344 11.0 3.2% 	32 4 0 36  pgJl 10.0 % 213 212 10.3 4.9 % 	34 2 0 36 Mn-2 G3 pgJl 15.0 % 115 116 6.88 	5.9 % 	33 3 0 36 
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pH al I 	xo 	I 	I -0.19 Yes 6.87 1.5 % 6.85 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	I 	ox 	I 0.31 Yes 3.0 % 7,48 7.42 7.41 0.126 1.7 % 77 3 0 80 
H A3i liii I 	I 	liii -0.10 Yes 3.0%68 6.60 600. 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	I 	o 	x 0.41 Yes 7.39 _:9$':° il.54 7,49 7.49 0.190  73 7 0 80 
Conductivity A2 mS/m I 	I 	ox 0.29 Yes 5.0 % 21.3 21.0 21.0 0.630 3.0°! 75 5 0 80 
Conductivity A3 mS/m I 	I 	X° -0.45 Yes 5.0 % 13.1 13.4 13.4 0.613 &6°/ 78 2 0 80 
Alkalini 	-1 B1 mmoVl I 	I 	I x 	o -0.86 Yes 1.14 jj 1.13 1.12 0.0222 Z0° 30 3 0 33 
Alkalini 	-1 B2 mmol/I I 	1 	I 	x 	o -0.37 Yes 10.0 % 0284 0.294 0.295 0,00657 2.2 % 31 3 0 34. 
Alkalini 	-1 B3 mmolR I 	I 	I 	xo -0.35 Yes 10.0 % 0.218 0.228 0.226 0.00807 3.6° 33 1 0 34 
Alkalini 	-1 B4 mmo111 I 	I 	I 	xo -0.14 Yes 10.0% 0.42 0.427 0.426 0.0103 2Å° 32 2 0 34 
Alkalinity-2 B1 mmolR 1.14 5.0 % 1.15 1.15 0.0178 1.5 °/ 26 6 0 32 
Alkalini 	-2 B2 urmoln  l0.0% 0.3330.3320. 7 5.6%320 0 32 
Alkalini 	-2 B3 mmol/I 10.0 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 64 mmolA 10.0 % 0.464 0.464 0.0116 2.5%302 0 32 
P-PO4 Cl I I I ox 0.34 Yes 119  121 120 119 3.32 2.8% 64 3 0 67 
P-PO4 C2 I I I ox 0.20 Yes 7.0 % 28.9 28.5 28.5 1.39 4.9%634 0 67 
P-PO4 C3 JI I X 0.11 Yes 7.0 °/ 95.7 95.3 95.0 2.83 3.0%652 0 67 
P-PO4 C4 I I I X 	I I 0.02 Yes 7.0 °/ 71.8 71.6 71.7 2.91 4.l%652 0 67 
Plot C1 I o x 1 I I 0.72 Yes 178 7.0 °/ 187 184 183 5.11 2.8%66 4 0 70 
Ptot C2 I xo I I -0.20 Yes 10.0 % 48.2 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 /1 I ox I I I _Y_  7.0 % 128 125 125 3.90 3.l%69 1 0 70 
Ptot C4 I ox I I I 0.26 Yes 10.0 % 86.5 84.2 84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 /I o x 1 I 0.72 Yes 125 10,0 % 343 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 I XO I I I -0.16 Yes i290 85.3 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 /I I I I x I ___l___. 83 Yes  15.0° 36.5 41.5 41.7 5.96 143%65 2 1 68 
N-NO2+NO3 Dt /I I ox I I 0.32 Yes 225 7.0 % iii230 11233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 /l I 	x o I I -0.37 Yes :90  645 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 xo -0.28 Yes 10.0 % 488 502 502 14.61 2.9% 54 9 0 63 
Ntot D1 I I Iox I I .23 Yes 350 10.0 % 358 360 362 36.3 10.0 % 57 
3 2 62 
Ntot D2 I I 	X  I 0.08 Yes 10.0 % 888 885 881 50.5 5.7%56 6 1 
63 
Ntot D3 /l I I I 	x I 0.12 Yes 10.0% 879 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m /l 8 7.0% 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m 11 7.0 % 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na jjj m A 10.0 1.81 1.82 0.110 6.0 % 49 
4 0 53 
Na E4 m !I j9__% 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m A p_% 2.42 2.40 0.151 6,3 % 49 2 0 51 
K E3 m /I 10.0 0,644 0,645 0.0620 9,6 % 49 1 1 51 
K E4 m 10.0 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1i m 12 _9% 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /l 7.0%1 7.18 7.17 0,358 5.0 % 52 3 0 55 
Ca E3 m L0% 2 2.27 0.139 6.1 °/ 50 5 0 55 
Ca E4 m /I 7.0% 4,84 4.83 0.305 6.31' 53 2 0 55 
Mg E1 m 3.5 5.0 % 3.47 3.45 0.113 
330 50 4 0 54 
M E2 m /I 10.0 3.55 3.49 0.231 6.6 % 53 1 0 54 
M E3 m 10.0 % 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /I 10.0 % 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m 5,0 % 13.2 13.2 0.605 4,6 % 29 0 0 29 
SO4-1 E2ij m A 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
504.1 E3 29!L  10,0 % 3.18 3.18 0.242 7.6 % 29 
0 0 29 
SO4-1 E4 m /I 10.0 % 6.99 7.06 0.297 4.2%27 2 0 29 
SO4-2 e1 m /I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mgil 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m911 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m94 7.0% 7.02 7.10 0.418 5.9% 60 2 2 64 
CI E2 m !I 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m 4 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /I 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl A 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 JI 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 11911 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 pJ1 I 	I 	I 	ox 	I 	I 	I 0.30 Yes 400 10.0 % 412 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pgil II 	I 	ox 	I 	I 	I 0.14 Yes 10.0 % 742 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /I I 	I 	I 	X 	I 	I 	I 0.04 Yes 15.0 % 1237 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 ' II 	I 	x 	I 	I 0.09 Yes 15.0 % 447 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 61 /1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 pgIl 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 p94 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 IJd1 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Cl i11 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /1 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
jjjjMn-I G4 /1 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Gl /I 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pJl 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 03 IJi1 15.0% 115 116 6.88 5.9% 33 3 0 36 
Mn-2 G4 15.0% 61.0 61.2 4.71 7.7°/a 34 2 0 36 
LIITE 10/30 	 62 
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pH al I 	° 	x 	I 0.58 Yes 6.87 1.5 % 6.93 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I I 	o 	x 	I I 0.94 Yes 3.0 % 7.62 7.42 7.41 0.126 1.7 % 77 3 0 80 
H A3 I I 	o 	x 	I I 0.56 Yes 3.0 % 6.71 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conduclivi Al mS/m °X 0.35 Yes 7.39 5.0 % 7.52 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivi A2 mS/m I 	I x 	I I 0.02 Yes  9j0 21.02 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 mS/m I x 	o 	I -1.12 Yes 5.0 °/ 12.65 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/1 I x 	I -0.09 Yes 1.14 5.0 % 1.135 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmolA I X 	I I 0.03 Yes 10.0 % 0.296 0.294 0.295 0.00657  3 0 34 
Alkalini 	-1 83 mmol8 I °X 0.13 Yes j_% 0.229 0.228 0.226 0.00807 3.6  
Alkalini 	-1 B4 mmol/I I I 	x 	I I 0.05 Yes 10.0 % 0.428 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 mmolA 1.14 _P i/° 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmolll 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl /1 °X I I 0.17 Yes 119  120 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 I XO I -0.25 Yes 7.0 % 28 28.5 28.5 1.39 4.9%i 67 
P-PO4 C3 I 	I XO I -0.30 Yes 7.0  93 95.3 95.0 2.83 3.0%65 2 0 67 
P-PO4 C4 I I X0  I -0.34 Yes 7.0 °/ 70 71.6 71.7 2.91 4.l%65 2 0 67 
Ptot Cl  X I 0.08 Yes 178 7.0 % 179 184 183 5.11 2.8%i4 0 70 
Ptot _c_  _L! I OX 0.57 Yes 10.0 % 52 49.1 
49.2 2.65 5.4%682 0 70 
Ptot C3 I I 	X I I I 0.11 Yes 7.0 % 126 125 125 3.90 3.l%691 0 70 
Plot C4 I 	X I I I -0.04 Yes _i:9' 84 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 A 1 	0 	x I 0.96 Yes 125 10.0 % 137 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 1 	OX I I 1 0.50 Yes 10.0 % 91 86.2 86.7 4.93 5.7%i3 0 68 
N-NH4 D3 !I I _IX 0  1 I -0.75 Yes 150% 37 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 A ° 	x I 0.83 Yes 225 7.0 % 238 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 I I I 	°X I 0.30 Yes 10.0% 690 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /I I I I 	°X I 0.24 Yes 10.0 514 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 I I I 	° I x I 1.29 Yes 350 10.0 % 395 360 362 36.3 10.0% 57 3 2 62 
Ntot D2 I I _l ° I x I 1.32 Yes 10.0 % 997 BB5 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /l ° I 	x I I 1.62 Yes 10% 1010 879 869 74.4 8.6 % 59 3 1 63 
Na E1 !L  _u 8 7.0 % 
7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m A _L9 !o 4.27 4.30 0.201  4 0 53 
Na E3 m /I 10.0 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 !L  10.0 
2.64 2.65 0.164 6.2 % 51 2 0 53 
K El m 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 !!L  10.0 2.42 2.40 0.151  
2 0 51 
K j_% 
0.644 0.645 0.0620 9.6  
K E4 m!!_ 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /I 12 22'° 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /I 7.0% 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m !I 7.0 % 2.27 2.27 0.139 61° 50 5 0 55 
Ca  7.0 % 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg Et 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m /I 10.0 % 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m 10.0 % 1.15 1.14 0.0566 5.1 % 48 5 1 54 
Mg E4 m /I 10.0 % 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4.1 el m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m A liii 10.0 % 9.24 9.36 0.395 4.2% 27 2 0 29 
SO4.1 E3 m 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4.1 E4 m A liii 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 nii1 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 mvii 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m/l 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /I 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m A 7.0 "/ 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m A 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /I 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m9)1 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl jjl 1088 10.0 % 1 080 
1 070 35.4 3.3 % 43 5 0 48 
F F2 p911 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 1j9R 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 FJ9n 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gl J11 I 	I 	I 	Xo 	I 	I 	I -0.23 Yes 400 10.0 % 391 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /1 I 	I 	I 	Xo 	I 	I 	I -0.31 Yes 10.0 % 709 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 A I 	I 	I 	Xo 	II 	I -0.22 Yes 15.0 % 1190 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /I I 	I 	XI 	° 	I 	I 	I -1.21 No 15.0 % 361 439 441 12.8 2.9% 36 1 0 37 
Fe-2 G1 /i 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 pd1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 p911 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl /l I 	I 	X 	II I -0.03 Yes 350 10.0 % 349 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 j11 II 	I 	x 	° I 	I -0.41 Yes 10.0 % 208 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 J911 I 	II 	X I 	I 0.08 Yes 15.0 % 168 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 I.i911 I 	I 	I 	X 	I 	I 0.06 Yes 15.0 % 74 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 i11 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pi1 I 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /I 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 /I 15.0% 61.0 612 4.71 7.7% 34 2 0 36 
LIITE 10/32 
RESULTS OF THE Interlaboratory Comparison 6/1997 
r =  = 
Lab 32 














ö 3  3  $ 
P 
pH 31 I 	I 	X 	I -0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 Xo 	I -0.36 Yes 3.0 % 7.33 7.42 7.41 0.126 1.7 % 77 3 0 80 
H A3 I 	I 	X 	I 0.45 Yes 3.0 oii5 1 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	0  X I 0.62 Yes 7.39 5.0 % 7.62 7.49 7.49 0.190 2.5 ° 73 7 0 80 
ConductivityA2 mS/m I 	OX 0.39 Yes 50% 21.41 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 mS/m I 	0 	x I 0.70 Yes 13.67 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/I I 	X 	o 	I 1 -0.46 Yes 1.14 5.0 % 1.114 1.13 ii.i2 0.0222 2.0% 30 3 0 33 
-1 B2 mmolA X I -0.10 Yes 10.0 0.292 0.294 0.295 0.00657 2.2 % 31 3 0 34 
 -1 B3 mmol/I I 	X 	I I 	I 0.00 Yes  0.226 0.228 0.226 0.00807 3.6 % 33 1 0 34 
 -1 B4 mmol/I x I 	I 0.05 Yes 10.0% 0.424 0.427 0.426 0.0103 2.4% 32 2 0 34 
]Alka
ll^ 
 -2 B1 mmol/I 1.14 5.0% 1.15 1.15 0.0178 1.5% 26 6 0 32 
 -2 B2 menoin 0.333 0.332 0.0187 5.6% 32 0 0 32 
 -2 B3 mmol/1 0.264 0.264 0.0168 6.4% 32 0 0 32 
 -2 B4 mmol/I 10.0% 0.464 0.464 0.0116 2,5% 30 2 0 32 
P-P4 Cl /I I I I oX I I 0.17 Yes 119 5.0 % 120 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 A I o x I I 0.65 Yes 7.0 % 29.8 28.5 28.5 1.39 4.9%63 4 0 67 
P-PO4 C3 A I x I I 0.08 Yes 7.0% 95.5 95.3 95.0 2.83 3.0% 65 2 0 67 
P-PO4 C4 /l I I X I I 0.00 Yes 7.0 % 71.7 71.6 71.7 2.91 4.1%i 67 
Ptot Cl I I I oX 	I I I 0.24 Yes 178 7.0 % 181 184 183 5.11 2.8% 66 4 0 70 
Plot C2 A I I ox I I 0.26 Yes 10.0 % 50.5 49.1 49.2 2.65 5.4%68 2 0 70 
Plot C3  I I 0.00 Yes 7.0 % 125 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 /l I I x I I -0.02 Yes 10.0 % 84.1 84.2 84.3 4.21 5.0%1 0 70 
N-NH4 D1 I OX 	I I I 0.48 Yes 125 10.0 % 131 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 I oX I 0.22 Yes 10.0 88.6 86.2 86.7 4.93 5.7%65 3 0 68 
N-NH4 D3  I 0.56 Yes 15.0% 38.2 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 /l I X I I 0.06 Yes 225 7.0 % 226 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 jL I X I 0.01 Yes 671 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /I I I X I I -0.10 Yes 10.0 % 497 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 /1 I 1 X I 	I 1 0.00 Yes 350 10.0 % 350 360 362 36.3 10.0%57 3 2 62 
Ntot _2__L!__  I I XO I 0.27 Yes 10.0 % 857 885 881 50.5 5J%56 6 1 63 
Ntot D3 /1 I I X I 	I I -0.09 Yes 10.0 861 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m !I X I 0.09 Yes 8 7.0 % 8.05 7.94 8.00 0.564 7.1  0 53 
Na E2 m !I I I Xo I 0.13 Yes 7.0 % 4.26 4.27 4.30 0.201 4.7 % 49 40 53 
Na E3 m /1 I I X I -0.05 Yes 10.0 % 1.81 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m !I I Xo I -0.15 Yes 10.0 % 2.61 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m A I I o X I 0.57 Yes 2.5 7.0 % 2.6 2.48 2.48 0145J % 49 2 0 51 
K E2 m /I I o X I 	I 1 0.46 Yes 10.0 % 2.51 2.42 2.40 0.151 
10.0 
 6.3 % 49 2 0 51 
K E3 m I X 0.08 Yes ------o--. 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m /I I I oX I I 0.35 Yes  1.17 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /l I X2  I -0.33 Yes 12 5.0° 11.8 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /I I X I -0.02 Yes 7.0 % 7.16 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 I X I 0.00 Yes 7.0 % 2.27 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 I 	XO I -0.24 Yes 7.0% 4.75 4.84 4.83 0.305 6.3% 53 2 0 55 
E1 I 	Xo I 0.17 Yes 3.5 5.0% 3.47 3.47 3.45 0.113 3.3% 50 4 0 54 
JA 
I 0.29 Yes 10.0% 3.59 3.55 3.49 0.231 6.6% 53 1 0 54 
E3 X I 0.09 Yes  1.15 1.15 1.14 0.0586 5.1 % 48 5 1 54 
M E4 I I 	X I 0.10 Yes 10.0 2.07 2.06 2.05 0.124 6.0% 51 3 0 54 
SO4-1 el I 	X I I -0.02 Yes 5.0 % 13.19 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /l I I I 	XO I I I -0.33 Yes 10.0 % 9.05 9.24 9.36 0.395 4.2 % 27 2 0 29 
504-1 E3 m /l I I I 	Xo I I I -0.25 Yes 10.0 % 3.1 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I I I I 	X 0  I I -0.42 Yes 10.0 % 6.76 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m /I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m ll 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m !1 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /I 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl el m ll I I I 	X 	o I I I -0.44 Yes 7.0 % 6.88 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m !I I I I 	XO I I I -0.17 Yes 10.0 % 5.35 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /l I I I 	XO I I I -0.17 Yes 15.0 % 2.62 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 mg/1 I I I 	X I I I -0.10 Yes 10.0 % 4.01 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl ig11 I I I 	o X I I I 0.39 Yes 1088 10.0% 1130 1 080 1 070 35.4 3.3% 43 5 0 48 
F F2 /1 I I I 	X o I I I -0.50 Yes 10.0 % 172 177 181 24.1 13.3 % 47 1 0 48 
F F3 igl I I I 	o X I I I 0.50 Yes 10.0 % 378 362 360 24.5 6.8 % 45 3 0 48 
F F4 ugh I I I 	o IX I 1.19 Yes 10.0 % 770 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 IJgdl I I 	X I I I -0.05 Yes 400 10.0 % 398 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 !1 I I I 	XO I I I -0.12 Yes 10.0 % 723 731 732 - 	22.1 3.0 % 36 1 0 37 
Fe-1 G3 /l I I I 	Xo I I I -0.16 Yes 15.0 % 1200 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /i I I 	X I I -0.11 Yes 15.0 % 434 439 441 12.8 2.9 h 36 1 0 37 
Fe-2 Gl igJl 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 Fg11 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 pgJl 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 !1 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl !1 I 	I 	I 	XO 	I 	I 	I -0.29 Yes 350 10.0 % 340 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /I I 	I 	I 	X 	o 	I 	I 	I -0.46 Yes 10.0 % 207 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 pigil I I 	XO 	I 	I 	1 -0.24 Yes 15.0 % 160 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 pgil I 	I 	x 	I 	II 0.11 Yes 15.0 % 72.1 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Gl /I 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /I 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 ig 15.0 % 115 116 6.88 5.9 % 33 3 0 36 




RESULTS OF THE Interlaboratory Comparison 611997 Lab 33 





















pH al I 	xo 	 I -0.29 Yes 6.87 1.5 % 6.84 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I x 	o I -0.63 Yes 3.0 % 7.27 7.42 7.41 0.126 1.7%77 3 0 80 
H A3 Ix 	o I -0.81 Yes 3.0 % 6.44 6.60 6.60 0.108 L6%7 3 0 79 
Conduclivi Al mS/m x 	I 	1 -0.03 Yes 7.39 5.0 % 7.38 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductive A2 mS/m xo I -0.19 Yes 5.0 % 20.8 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 9S/m x 	o 	 I •0.90 Yes 5.0 % 12.8 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mma I 	I 	x 	I 	I 0.00 Yes 1.14 5.0 % 1.14 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmolA I 	I 	ox 	I I 0.14 Yes 10.0 % 0.299 0.294 0.295 0.00657 2.2% 31i j3 0 34 
Alkalini 	-1 B3 mmol/1 I 	I 	OX 	I 	I 0.18 Yes 10.0 % 0.23 0228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 02R I 	I 	I 	X 	I 	I 	I 0.07 Yes 10.0 0.429 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmol/I 10.0 °/ 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalini 	-2 B3 mmoIA 10.0 0.264 0.264 0.0168 6.4 % 32 0 0 32 
lA Alkalini 	-2 
 
10.0 0.464 0.464 0.0116 2.5  0 32 
P-PO4 I I I ox 	I I 0.17 Yes 119 5.0 % 120 120 119 3.32 2.8 64 3 0 67 
P-PO4 /I I I I ox 	I 0.30 Yes 7.0 % 29.1 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 
finnno 
/I I I x 	I 0.00 Yes 7.0% 95 95.3 95.0 2.83 3.0% 65 2 0 67 
P-PO4 ll I I I x 	I -0.08 Yes 7.0% 71.3 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot /I I I X0 	I I -0.16 Yes 178 7.0% 176 184 183 5.11 2.8% 66 4 0 70 
Plot 9L  I I x 	I I -0.02 Yes 10.0 % 49.1 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 fl I I xo 	I I -0.34 Yes 7.0 / 122 125 125 3.90 3.1 % 69 10 70 
Plot C4 xo -0.20 Yes 82.6 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 A I I x 	1 I 0.00 Yes 125 l0% 125 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 I o x 	I I 0.51 Yes  91.1 662 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 I o x I 0.58 Yes 
R170 
 45.3 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 I ox 	I I I 0.19 Yes 225 228 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 I x I I 0.06 Yes  674 676 670 28.0 4.2% 59 4 0 
N-NO2+NO3 D3 I x I -0.10 Yes . 497 502 502 i i j54 9 0 63 
Ntot D1  ox I I 0.20 Yes 350 10.0 % 357 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 I x I I 0.07 Yes 10.0 % 887 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /I I ox 1 0.30 Yes 10.0 % 895 879 869 74.4 8.6%59 3 1 63 
Na E1 m /I I ox I I 0.20 Yes 8 7.0 % 8.11 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I ox I 0.17 Yes 7.0 % 4.27 4.30 0.201 4.7%49 4 0 53 
Na E3 m I x I I -0.11 Yes 10.0 %  1.81 1.82 0.110 6.0%49 4 0 53 
Na E4 -0.19 Yes 10.0 %  2.64 2.65 0.164 6.2% 51 2 0 53 
K E1 m I I x I I 0.00 Yes 2.5 7.0%  
0~35 
2.48 2.48 0.142 5.7% 49 2 0 51 
K E2 m /I I I o x I I 0.46 Yes 10.0 % 2.42 2.40 0.151 6.3% 49 2 0 51 
K E3 m /I I ° x I 	I 0.54 Yes 10.0%  0.644 0.645 0.0620 9.6% 49 1 1 51 
K E4 m !I I I °X I 	I 0.35 Yes 10.0% 1.13 1.13 0.0707 6.3% 49 2 0 51 
Ca E1 m I I o x I 0.50 Yes 12 5.0% . 12012 0.425 3.5%51 4 0 55 
Ca E2 m /I I ox 0.38 Yes 7.0 % 7.36 7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3 m /I I I ox I 0.25 Yes 7.0 % 2.31 2.27 2.27 0.139 6.1%50 5 0 55 
Ca E4 m I 	ox 0.30 Yes 7.0 % 4.93 4.84 4.83 0.305 6.3%53 2 0 55 
Mg E1 m /I X 0.06 Yes  3.47 3.45 0.113 3.3%50 4 0 54 
M E2 m /I I I I 	ox I 0.29 Yes  3.59 3.55 3.49 0.231 6.6% 53 1 0 54 
Mg E3 m /l I I ox _ L 0.18 Yes 10.0 % 1.16 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /I I I I 	ox I I I 0.15 Yes 10.0 % 2.08 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m/l 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m/l 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m911 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m911 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m)1 I I I 	o 	IX I 1.21 Yes 5.0 % 14 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /l I I I 	o 	x I I 1.05 Yes 10.0 % 10.7 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mJ1 I I x o 	I I I -0.38 Yes 15.0 % 3.34 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m/l o IX 1.25 Yes 10.0 % 7.82 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /l I I I 	x 	I I I 0.04 Yes 7.0 % 7.12 7.02 7.10 0.418 5.9 % 60 2 2 64 
Cl E2 m/l I I I 	x 	I 1 I -0.06 Yes 10.0 % 5.41 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 mi1 I I I 	x 	I I I -0.07 Yes 15.0 % 2.66 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /l I I I 	x 	I I I -0.02 Yes 10.0 % 4.04 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F7 11 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 46 
F F2 /I 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 pIl 10.0 % 362 360 24.5 6.8 % 45 3 0 
48 
F F4 /I 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gl pd1 I 	I 	I 	x 	j 	1 	I 0.05 Yes 400 10.0 % 402 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pA I 	I 	I 	x 	I 	I -0.10 Yes 10.0 % 725 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /1 I 	I 	I 	xo 	I 	I 	I 0.16 Yes 15.0 % 1200 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 pil I 	II 	x 	I 	I 	I -0.08 Yes 15.0 % 436 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Gl pl 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 jI1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 03 /l 15.0 % 750 614 311 38.2 % 33 0 0 33 
Fe-2 04 pfl 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 ll I 	I 	I 	x 	I 	II -0.11 Yes 350 10.0 % 346 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 p I 	I 	I 	x 	I 	I 	I -0.09 Yes 10.0 % 215 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 4 I 	I 	xo 	I 	I 	I 0.16 Yes 15.0 % 162 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 )1 I 	II 	x 	I 	I 	I -0.07 Yes 15.0 % 72.5 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pJ 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 1jfl 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 A 15.0% 61.0 61.2 4.71 77% 34 2 0 36 
LIITE 10/34 
RESULTS OF THE Interlaboratory Comparison 611997 Lab 34 


















pH al I 	I 	xo 	I 	I -0.29 Yes 6.87 1.5 % 	6.84 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 x 	I 0.09 Yes 3.0 % 	7.43 7.42 7.41 0.126 l.7%773 080 
H A3 I 	ox 	I 	I 0.25 Yes 3.0% 	6.65 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivil A11 mS/m I ox 	I I 0.27 Yes 7.39 5.0%7.49 7.49 7.49 0.190 2.5% 73 7 0 80 
Conduchv A2 mS/m x 	I 0.10 Yes 5.0 % 	21.1 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductive A3 ms/m I 	I x 	o 	I 	I -0.75 Yes 5.0 % 	12.9 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/I I 	x -0.07 Yes 1.14 5.0 % 	1.136 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmoUl I 	x 	I 	I 0.10 Yes 0.298 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA I 	ox I 0.13 Yes 10.0 % 	0.229 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 84 mmoUl I 	x 	I 0.05 Yes  0.428 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 61 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmoUl 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmolA 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I 0.464 0.464 0.0116 2.5%30 2 0 32 
P-PO4 Cl X 	I I 0.00 Yes 119 5.0 % 	119 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 x 0.10 Yes 7.0 % 	28.7 28.5 28.5 1.39 49% 63 4 0 67 
P-PO4 C3 I x I I -0.09 Yes 7.0 % 	94.4 95.3 95.0 2.83 33% 65 2 0 67 
P-PO4 C4 ll xo I -0.16 Yes 7.0 % 	70.9 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 P o x 0.48 Yes 178 7.0 % 	184 184 183 5.11 2.8% 66 4 0 70 
Ptot C2 !I I x I 0.08 Yes l0% 	48.8 49,1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 I x 0.11 Yes 7.0% 	126 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 x o -0.42 Yes j9 _% 	80.8 84.2 84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 o x 0.56 Yes 125 10.0 % 	132 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 ox 0.28 Yes 10.0 % 	89.1 86.2 86.7 4.93 5.7% ii  3 0 68 
N-NH4 D3 /I X 0 -0.93 Yes 15.0 % 	35.9 41.5 412 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 o x I 0.57 Yes 225 7.0%, 	234 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 02 xo -0.27 Yes  652 676 670 28.0 4.2 59 4 0 63 
N-NO2+NO3 D3 !I x I 0.04 Yes 10.0 % 	504 502 502 14.6 2.9 % ii 9 0 63 
Mot D1 /I I ox I 0.37 Yes ___9_%___3__ 6 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 ox I 0.31 Yes 10.0 % 	908 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /1 I I 	OX I I 0.39 Yes 10.0 % 	903 879 869 74.4  
Na El m 8 7.0% 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m 7.0 % 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m Q% 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E7 m 2.5 7.0 % 2.48 2.48 0.142 5.7% 49 2 0 51 
K E2 m 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m !I  j9$% 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m 10% 1.3130707 6.3% 49 2 0 51 
Ca E1 m 12 5.0 % 12.0 12.0 0.425 3.5 % iI 4 0 55 
Ca E2 m 7.0 % 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m 7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 _!2!_ 7.0 % 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg ii_!:9!L 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 
54 
M E2 m 10.0 % 3.55 3.49 0.231 6.6 % 53 1 0 54 
M E3 m 10.0 % 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m 10.0 % 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 e1 _!1g!! 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 
29 
SO4-1 E2 !P9! 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 
29 
SO4-1 E3 fl g!! 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m !I 10.0 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 iL  m /I  0% 13.1 132 0.491 3.7 % 
28 3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m ll 15.0 % 3.27 3.54 0.903  2 3 32 
SO4-2 i 	E4 m A 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el mgil 7.0 % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 mgil 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /I 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl A 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I 10.00/0  177 181 24.1 13.3 e/ 47 1 0 48 
F F3 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 !I 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /I I 	I 	I 	X 	I 	I 	I 0.03 Yes 400 10.0 % 	401 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /1 I 	I 	I 	X 	I 	I 	I 0.03 Yes 10.0 % 	734 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 03 pg11 I 	I 	I 	x 	I 	I 	I -0.11 Yes 15.0 % 	1210 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 I 	xo 	I 	I 	I -0.12 Yes 15.0 % 	433 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl pgil 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 32 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /1 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /l 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /l I 	I 	x 	I 	I 	I -0.09 Yes 350 10.0 n/ 	347 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 gi1 I 	I 	xo 	I 	I 	I -0.28 Yes 10.0 % 	211 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 1j911 I 	I 	I 	o 	XI 	I 	I 0.76 Yes 15.0 % 	185 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 I 	I 	I 	xo 	I 	I 	I -0.25 Yes 15.0 % 	70.6 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 GI gJ1 350 10.0% 347 344 11.0 3.2% 32 4 0 36 
Mn-2 G2 /l 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 jgJl 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 /l 15.0 % 61.0 61.2 4.71 7.7 % 34 2 0 36 
67 
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Variable 	Test Unit -3s 	-2s 	-1s 	0 	1s 	2s 	35 	Z•value 
Grubbs 	Assigned test 	value Passed 
Ta`Bet 	Lab's 





pH 	al I 	I 	I 	x 	I 	I 	0.10 Yes 	6.87 1.5 % 	6.88 6.86 6.87 0.0318 0.5 % 78 2 	0 80 
H IIiiI 	I 	x I 	I 0.04 Yes  7.42 7.42 7.41 0.126 1.7 % 77 3 	0 80 
H 	A3i I 	I 	I 	ox 	 0.15 Yes 3.0 % 	6.63 6.60 6.60 0.108 16% 76 3 	0 79 
Conductivity 	 Al mS/m I 	I 	I 	x 	I 	I 	0.03 Yes 	7.39 5.0 % 	7.4 7.49 7.49 0.190 2.5% 73 7 	0 80 
ConductivityA2 mS/m I 	I 	I 	x 	I 	I 	I 0.00 Yes 5.0 % 	21 21.0 21.0 0.630 3.0 % 75 5 	0 80 
Conductivity 	A3 mS/m  Yes 5.0 °/ 	12.4 13.4 13.4 0.613 4.6 % 78 2 	0 80 
Alkalini 	-1 	B1 mmol/I I 	I 	I 	xo 	I 	I 	-028 Yes 	1.14 5.0 % 	1.124 1.13 1.12 0.0222 2.0 % 30 3 	0 33 
Alkalini 	-1 	B2 mmol/I I 	I 	I 	xo 	I  Yes  0.291 0.294 0.295 0.00657 2.2 % 31 3 	0 34 
Alkalini 	-1 	B3 mmol/I I 	I 	I 	x 0.09 Yes 10.0 	0.228 0.228 0.226 0.00807 a6% 33 1 	0 34 
Alkalini 	-1 	B4 mmol/I I 	I 	I 	x 	 -0.09 Yes 10.0 % 	0.422 0.427 0.426 0.0103 2.4 % 32 2 	0 34 
Alkalini 	-2 	B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 	0 32 
Alkalini 	-2 	B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 	0 32 
Alkalini 	-2 	B3 mmolA  j_% 0.264 0.264 0.0168 6.4 % 32 0 	0 32 
Alkalinity-2 	B4 mmolA 0.464 0.464 0.0116 2.5 % 30 20 32 
P-PO4 	Cl I I I ox I 1 0.20 Yes 	119 5.0 % 	120.2 120 119 3.32 2.8 % 64 3 	0 67 
P-PO4 	C2 /1 I 1 ox I 0.35 Yes 7.0 % 	29.2 28.5 28.5 1.39 4.9 % 63 4 	0 67 
P-PO4 	C3 x I •0.03 Yes  94.8 95.3 95.0 2.83 3.0 % 65 2 	0 67 
P-PO4 	C4 !I I x I I -0.06 Yes 7%7l.4 71.6 71.7 2.91 4.1 % 65 2 	0 67 
Ptot C1 /I I o x I I 0.39 Yes 	178 7.0 % 	182.9 184 183 5.11 2.8 % 66 4 	0 70 
Plot 	C2 !I I x I -0.04 Yes 10.0% 	49 49.1 49.2 2.65 5.4 % 68 2 	0 70 
Plot C3 !I 1 x I 1 -0.09 Yes 7.0 % 	124.2 125 125 3.90 3.1 % 69 1 	0 70 
Ptot /I _Q__1____ I I Xo I 1 -0.20 Yes 10.0 % 	82.6 84.2 84.3 4.21 5.0 % 69 1 	0 70 
N-NH4 	Dl /I I I ox I 1 0.36 Yes 	125 10.0 % 	129.5 131 131 7.38 560 66 2 	0 68 
N.NH4 	D2 I 1 0 	x 1 I 0.81 Yes 10.0 % 	93.7 86.2 86.7 4.93 5.7' 65 3 	0 68 
N-NH4 	D3 !I x -0.08 Yes 15.0 % 	41.2 41.5 41.7 5.96 14.3° 65 2 	1 68 
N•NO2+NO3 	D1 /l I x o I -0.44 Yes 	225 7.0 % 	218 233 234 11.0 4.7 % 60 4 	0 64 
N-NO2+NO3 	D2 A I x I I -0.03 Yes 10.0 % 	668 676 670 28.0 4.2% 59 4 	0 63 
N-NO2+NO3 	D3 A xo I I -0.18 Yes 10.0 % 	493 502 502 14.6 2.9% 54 9 	0 63 
Ntot 	Dl xo 	I I I -0.14 Yes 	350 10.0 % 	345 360 362 36.3 10.0 % 57 3 	2 62 
Ntot D2 I I xo 	I I I •0.18 Yes 10.0 % 	865 885 881 50.5 5.7 % 56 6 	1 63 
Ntot 	D3 !I I I xo 	I I I -0.31 Yes 10.0 % 	842 879 869 74.4 8.6% 59 3 	1 63 
Na E1 m A I x 	I I I -0.02 Yes 	8 7.0 / 	7.99 7.94 8.00 0.564 7.l%53 0 	0 53 
Na 	E2 m A ox 0.13  4.34 4.27 4.30 0.201 4.7 % 49 4 	0 53 
Na E3 m A I I x 	1 I I 0.11 Yes % 	1.841. 1.82 0.110 6.0%494 0 53 
Na 	E4 m /1 I I x 	I I 0.11 Yes % 	2.68 2.64 2.65 0.164 6.2% 51 2 	0 53 
K E1 m /I I I x 0.11 Yes 	2.5 % 	2.52 2.48 2.48 0.142 5.7%492 0 51 
K 	E2 m /I I I I ox 	I I 0.33 Yes  10%2.4 2.42 2.40 0.151 6.3%492 0 51 
K E3 _!!2! I I I x 	I 0.06 Yes  % 	0.65 
K 	E4 m /l I I ox I 0.27 Yes  % 	1.16 
Ca E1 m I I I x I 0.10 Yes 	12 % 	12.06 12.0 12.0 0.425 3.5% 51 4 	0 55 
Ca 	E2 m I I ox 0.18 Yes  % 	7.26 7.18 7.17 0.358 5.0% 52 3 	0 55 
Ca E3 m /l I I I x I I 0.13 Yes  % 	2.29 
P2. 
2.27 2.27 0.139 6.1% 50 5 	0 55 
Ca 	E4 m I I x I 0.12 Yes  % 	4.87 4.84 4.83 0.305 6.3% 53 2 	0 55 
M E1 m /l ox I 0.17 Yes  % 	3.53 3.47 3.45 0.113 3.3 % 50 4 	0 
M 	E2 m I 	I o x I I 0.49 Yes  % 	3.66 3.55 3.49 0.231 6.6  
M I ox I I 0.35 Yes  °/ 	1.18 1.15 1.14 0.0586 5.1 % 48 5 	1 54 
M ox I I 	0.34 Yes  % 	2.12 2.06 2.05 0.124 6.0 % 51 3 	0 54 
SO4-1 I I xo I I I -0.18 Yes  % 	13.08 13.2 13.2 0.605 4.6% 29 0 	0 29 
SO4-1 I I xo I I 	-0.32 Yes  % 	9.06 9.24 9.36 0.395 4.2 % 27 2 	0 29 
504.1 ME3m  /l I I x o I I I 	-0.38 Yes 10.0 % 	3.06 3.18 3.18 0.242 7.6 % 29 0 	0 29 
SO4.1 I I 	xo I I -0.33 Yes 10.0 % 	6.83 6.99 7.06 0.297 4.2 % 27 2 	0 29 
SO4-2 5.0% 13.1 13.2 0.491 3.7% 28 3 	0 31 
04-2 10.0 % 9.53 9.68 1.48 15.3 % 31 1 	0 32 
SO4-2 	E3 m911 15.0 % 3.27 3.54 0.903 25.5 % 27 2 	3 32 
SO4-2 	E4 mJl 10.0 % 6.94 6.95 0.628 9.0 % 28 3 	1 32 
Cl el m /I I I I 	x o I I 	-0.42 Yes 7.0 % 	6.89 7.02 7.10 0.418 5.9 % 60 2 	2 64 
CI 	E2 m P I I I 	xo I I I -0.33 Yes 10.0 % 	5.26 5.40 5.44 0.444 8.2 % 61 3 	2 66 
CI E3 m A I I I 	x o I I I 	-0.40 Yes 15.0 % 	2.53 2.70 2.69 0.379 14.1 % 61 2 	3 66 
CI 	E4 m911 I I I 	x o I I 	-0.44 Yes 10.0 % 	3.87 4.01 4.05 0.364 9.0 % 61 2 	3 66 
F Fl !I I I I 	x o I I 	-0.40 Yes 	1088 10.0 % 	1045 1 080 1 070 35.4 3.3 % 43 5 	0 48 
F 	F2 pIi I I I 	x 0 I I -0.61 Yes 10.0 % 	170 177 181 24.1 13.3 % 47 1 	0 48 
F F3 1.j9dl I I I 	ox I I 	0.14 Yes 10.0 % 	365 362 360 24.5 6.8 % 45 3 	0 48 
F 	F4 /I I I I 	x I I I 	-0.01 Yes 10.0 % 	687 700 688 47.9 7.0 % 46 2 	0 48 
Fe-1 G1 /I I I I 	X  I I I 0.00 Yes 	400 10.0 % 	400 403 408 12.1 3.0 % 37 0 	0 37 
Fe-1 	G2 /I I I I 	x I I I 	0.03 Yes 10.0 % 	734 731 732 22.1 3.0 % 36 1 	0 37 
Fe-1 G3 /I I I Ix -0.05 Yes 15.0 % 	1220 1 230 1 230 36.1 2.9 % 35 1 	0 36 
Fe-1 	G4 /I I I I 	X I I I 	-0.03 Yes 15.0 % 	439 439 441 12.8 2.9 % 36 1 	0 37 
Fe-2 	Cl /I 400 10.0 % 390 391 26.6 6.8 % 32 1 	0 33 
Fe-2 	G2 /I 10.0 % 696 690 52.7 7.6 % 31 2 	0 33 
Fe-2 	G3 /I 15.0 % 750 814 311 38.2 % 33 0 	0 33 
Fe-2 	G4 !1 15.0 % 261 286 112 39.2 % 33 0 	0 33 
Mn-1 G1 11911 I 	I 	I 	xo 	I 	I 	I 	-0.34 Yes 	350 10.0 % 	338 353 353 12.2 3.5 % 30 1 	0 31 
Mn-1 	G2 /1 I I 	x 	II 	I 	-0.05 Yes 10.0 % 	216 216 217 8.00 3.7 % 29 2 	0 31 
Mn-1 G3 1j9!I I 	I 	I 	x 	0 I 	I 0.52 Yes 15.0 % 	153 167 166 12.2 7.3 % 30 1 	0 31 
Mn-1 	G4 1J911 I 	I 	I 	xo I 	I 	-0.21 Yes 15.0 % 	71 74.0 73.3 4.69 6.4 % 30 1 	0 31 
Mn-2 	G1 /I 350 10.0 % 347 344 11.0 3.2 % 32 4 	0 36 
Mn-2 	G2 1jl 10.0 % 213 212 10.3 4.9 % 34 2 	0 36 
Mn-2 	03 !1 15.0 % 115 116 6.88 5.9 % 33 3 	0 36 




RESULTS OF THE Interiaboratory Comparison 6/1997 L = Lab 36 
Variable Test 
= 







Grubbs  Mean St.dev. CV% 
a 
b 




pH a1 I 	I 	OX 	I 0.19 Yes 6.87 t5 0/ 6.89 6.86 6.87 0.0318 0.5% 78 2 	0 80 
H A2 I 	I 	XO I 	I •0.31 Yes  7.34 7.42 7.41 0.126 1.7% 77 3 	0 80 
H A3 I 	j X 	I I 0.00 Yes 3.0 % 6.6 6.60 6.60 0.108 1.6 % 76 3 	0 79 
Conduc8vi Al ms/m I 	I 	I 	OX 	1 I 	I 0.14 ii 5.0 % 7.44 7.49 7.49 0.190 2.5 % 73 7 	0 80 
ConductivityA2 mS/m I 	I 	I 	X 	I I 0.00 Yes 5.0 % 21 21.0 21.0 0.630 3.0 % 75 5 	0 80 
ConductivityA3 mS/m I 	I 	I 	XO 	I I -0.15 Yes 5,0 % 13.3 13.4 13.4 0.613 4,6 % 78 2 	0 80 
Alkalini 	-1 B1 mmolA I 	I 	IX 	0 	I I -0.79 Yes 1,14 5.0 % 1.095 __i. 0.0222 2.0% 30i 3 	0 33 
Alkalini 	-1 B2 mmol8 I 	I 	I 	X. 	I I -0.20 Yes 10.0% 0.289 0294 0.295 0.00657 2.2 % 31 3 	0 34 
Alkalini 	-1 83 mm2U1 I I 	XO I -0.13 Yes 10.0 % 0223 0228 0.226 0.00807 3.6 % 33 1 	0 34 
Alkalini 	-1 B4 MMOIA I 	I 	I 	XO I 	I -0.31 Yes 10,0 % 0.413 0.470A 0.0103 2.4 % 32 2 	0 34 
AIkallni 	-2 B1 MMOIA 1.14 P4 1.15 1.15 0.0178 1.5 % 26 6 	0 32 
Alkalini 	-2 B2 mmo[A 10,0 0.333 0.332 0.0187 5.6 32 0 	0 32 
Alkalini 	-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 	0 32 
Alkalini 	-2 B4 mmoUl j__%______  0,464 0.464 0.0116 2.5 % 30 2 	0 32 
P-PO4 C1 i /I i ox I 0.34 Yes 119 5.0 % 121 120 119 3,32 2.8 % 64 3 	0 67 
P-PO4 C2 I I I oX I 	I 0.30 Yes 7.0 % 29,1 28.5 28.5 1.39 4.9 % 63 4 	0 67 
P-PO4 C3 /I I I I X I 	I 0.08 Yes 7.0 % 95.5 95.3 95.0 2.83 3.0 % 65 2 	0 67 
P-PO4 C4 /I I I X -0.08 Yes 7.0 % 71.3 71.6 71.7 2.91 4.1 % 65 2 	0 67 
Plat C1 I I o X I I 0.48 Yes 178 J$° 184 184 183 5,11 2.8 % 66 4 	0 70 
Plot C2 /l I I X I I -0.08 Yes 10.0 % 48.8 49.1 492 2 i 0 70 
Plot C3 /I I X 0.00 Yes 7.0 % 125 125 125 3.90 3.1 % 69 1 	0 70 
Plot C4 I I X I 0.11 Yes 10.0 % 85.2 84.2 84.3 4.21 5.0 % 69 1 	0 70 
N-NH4 D1 0 	xl 1 0.64 Yes 125 10.0 % 133 131 131 7.38 5.6% 66 2 	0 68 
N-NH4 D2 11 I 	o X I 0.40 Yes 10.0 % 90.2 86.2 86.7 4.93 5.7 % 65 3 	0 68 
N-NH4 D3 /l I I I 	X o I I I -0.51 Yes 15.0 % 38.5 41,5 41.7 5.96 14.3%65 2 	1 68 
N-NO2+NO3 D1 o X 1,90 Yes 225 7.0 % 255 233 234 11.0 4.7 % 60 4 	0 64 
N-NO2+NO3 D2 JI I X I 	I I -0.07 Yes 10.0 % 665 676 670 28,0 4.2 % 59 4 	0 63 
N-NO2+NO3 D3 j/I I ox I 	I 0.32 Yes 10.0 % 518 502 502 14.6 2.9% 54 9 	0 63 
Ntot D1 !I I OX I 0.37 Yes 350 10.0 % 363 360 362 36.3 10.0% 57 3 	2 62 
Ntot D2 A I I I 	OX I 	I 0.30 Yes 10,0 % 907 885 881 50,5 5.7% 56 6 	1 63 
Ntot D3 /l ox I 0.31 Yes 10.0 % 896 879 869 74.4 8.8%59 3 	163 
Na E1 m 8 7.0 % 7.94 8.00 0.564 7.1 % 53 0 	0 53 
Na  7.0 % 4.27 4.30 0.201 4.7 % 49 4 	0 53 
Na  10.0 % 1.81 1.82 0.110 6.0 % 49 4 	0 53 
Na E4 m /I 10.0 % 2.64 2.65 0.164 6.2 % 51 2 	0 53 
iii_K E1 m /I 2.5 7.0 % 
2.48 2.48 0.142 5.7% jj  2 	0 51 
K E2 m /I 10.0 % 2.42 2.40 0.151 6.3 % 49 2 	0 51 
K E3 m /I 10.0 % 0.644 0.645 0.0620 9.6% 49 1 	1 51 
K E4 m A 10.0 % 1.13 1.13 0.0707 6,3 % 49 2 	0 51 
Ca E1 m /l 12 5.0 % 12.0 12.0 0,425 3.5 % 51 4 	0 55 
Ca E2 m A 7.0 % 7.18 7.17 0.358 5.0 % 52 3 	0 55 
Ca E3 m 'o _Q 2.27 2.27 0.139  5 	0 55 
Ca E4 m /I _Z& !o 4.84 4.83 0.305 6.3 % 53 2 	0 55 
M E1 m !I 3.5 ________________ o _____.47___ 5.0  3.45 0.113  
M E2 m A 10.0 % 3.55 3.49 0231 6,6  0 54 
M E3 m 10.0 % 1,15 1.14 0.0586 5.1 % 48 5 	1 54 
M E4 m /I 10.0 % 2.06 2.05 0.124 6.0 % 51 3 	0 54 
SO4-1 e1 m /I _Q 'o 132 13.2 0.605 4.6 % 29 0 	0 29 
SO4-1 E2 m /I 10.0 % 9.24 9.36 0.395 __a0 27 2 	0 29 
SO4-1 E3 m /I 10.0 % 3.18 3.18 0.242 7.6 % 29 0 	0 29 
SO4-1 E4 m A 10.0 % 6.99 7.06 0.297 4.2 % 27 2 	0 29 
SO4-2 el mgJl I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 	0 31 
SO4-2 E2 m9)1 10.0 % 9.53 9.68 1.48 15.3 %I  31 1 	0 32 
SO4-2 E3 m A 15.0 % 3.27 3.54 0.903 25.5 %I  27 2 	3 32 
SO4-2 E4 m /i 10.0 % 6.94 6.95 0.628 9.0 %I  28 3 	1 32 
CI el m !I 7.0 % 7.02 7.10 0.418 5.9 %I  60 2 	2 64 
CI E2 mgIl 10.0 % 5.40 5.44 0.444 8.2 % 61 3 	2 66 
CI E3 m /I 15.0 % 2.70 2.69 0.379 14.1 % 61 2 	3 66 
CI E4 m91 10.0 % 4.01 4.05 0.364 9.0 % 61 2 	3 66 
F Fl /I 1088 10.0 % 1 080 1 070 35.4 3.3 %I  43 5 	0 48 
F F2 pIl 10.0 % 177 
181 24.1 13.3 % 47 1 	0 48 
F F3 IJJ1 10.0 % 362 360 24.5 6.8 %I  45 3 	0 48 
F F4 ig/I 10.0 % 700 688 47.9 7.0 %I  46 2 	0 48 
[Fe-1 G1 jgi1 I 	I 	I 	OX 	I 	I 	I 0.20 Yes 400 10.0 % 408 403 408 12.1 3.0 %I  37 0 	0 37 
Fe-1 G2 igi1 I 	I 	I 	X 	I 	I 	I 0.07 Yes 10.0 % 737 731 732 22.1 3.0 %I  36 1 	0 37 
Fe-1 G3 F911  I 	I 	I 	X 	I I 0.00 Yes 15.0 % 1230 1 230 1 230 36.1 2.9 % 35 1 	0 36 
Fe-1 G4 /1 II 	I 	x 	I 	I 	I 0.03 Yes 15.0 % 443 439 441 12.8 2.9 %I  36 1 	0 37 
Fe-2 G1 pfl 400 10.0% 390 391 26.6 6.8%l 32 1 	0 33 
Fe-2 G2 /I 10.0 % 696 690 52.7 7.6 %I  31 2 	0 33 
Fe-2 G3 ughI 15.0 % 750 814 311 38.2 %I  33 0 	0 33 
Fe-2 G4 p911 15.0 % 261 286 112 39.2 %I  33 0 	0 33 
LIIII: G1 /I I 	I 	I 	OX 	I 	I 0.37 Yes 35010.0% 363 353 353 12.2 3.5%130 1 	0 31 
Mn-1 G2 pgfl I 	I 	I 	0 	X 	I 	I 	I 0.51 Yes 10.0 % 228 216 217 8.00 3.7 % 29 2 	0 31 
Mn-1 03 1jJl I 	I 	I 	o 	X 	I 	I 	I 0.56 Yes 15.0 % 180 167 166 12.2 7.3 %I  30 1 	0 31 
Mn-1 G4 ughI I 	I 	I 	oX 	I 	I 	I 0.36 Yes 15.0 % 77.3 74.0 73.3 4.69 6.4 % 30 1 	0 31 
Mn-2 G1 !1 350 10.0 % 347 344 11.0 3.2 %I  32 4 	0 36 
Mn-2 G2 /l 10.0 % 213 212 10.3 4.9 %I  34 2 	0 36 
Mn-2 G3 JgI1 15.0 % 115 116 6.88 5.9 %I  33 3 	0 36 
Mn-2 G4 pg11 15.0 % 61.0 61.2 	4.71 7.7 % 34 	2 	0 36 
LIITE 10/37 
RESULTS OF THE Interiaboratory Comparison 6/1997 L =  Lab 37 
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Mean Stdev. Cv% S^_ 
b  
m 








pH al I 	I 	I 	X 	I 	I .10 Yes 6.87 1.5 0  6.86 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I 	I 	° 	X 	I 	I 	I 0.63 Yes  3.00 7.55 7.42 7.41 0.126 1.7 % 77 3 0 80 
pH A3 I 	I o 	X 1.06 Yes 3.0 % 6.81 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity I 	I 	I 	OX 	I 	II 0.38 Yes 7.39 5.0 7.53 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m II 	I 	X 	I 	II 0.09 Yes 5.0 % 21.09 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I 	I 	I 	Xo 	I 	I 	I -0.19 Yes 5.0 % 13.27 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 Bl mmOIA 1.14 5.0 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I _i_ 	_ o  0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA _i_ 	_o 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/l !9Q0 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmOIA 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 C1 I I I X 	O 	I I -0.63 Yes 119 5.0 % 115.23 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 ii I I 	xo I I -0.21 Yes 28.09 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /I 
- 
I 	X I I 0.04 Yes 7.0 % 95.28 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 /I I 	X I I 0.04 Yes 7.0 % 71.92 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 /l I I 	o 	XI I 0.87 Yes 178 7.0% 188.78 184 183 5.11 2.8% 66 40 70 
Plot C2 /I I 	oX I 0.28 Yes 10.0 % 50.56 _2.l_4 .2 2.65 5.4 % 68 2 0 70 
Plot C3 R I I I 	OX I I 0.26 Yes 7.0 % 127.26 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 /I iii I I 	OX I I I 0.31 Yes 10.0 %86 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D7 /I 125 10.0 % 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 A 86.7 4.93 5.7 ' ii 3 0 68 
N-NH4 D3 /I 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 Dl !I I 	l 	0 	X 	I 	I 0.38 Yes 225 7.0 % 231 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 !I I 	I OX 	I 	I 0.15 Yes 10.0 % 680 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 _P9D I 	I 	OX 0.20 Yes 
 512 502 502 14.6 2.9 % 54 9 0 63 
Ntot Dl j/I I 	I 	X 	o 	I 	j Yes 350 10.0 % 300 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 /l I 	I 	I 	x 0.41 Yes 10.0 % 845 685 881 50.5 5.7% 56 6 1 63 
Ntot D3 /l I 	I 	I 	X 	I 	I 	I -0.06 Yes 10.0 % 864 879 869 74.4 8.6 °/ 59 3 1 63 
Na E1 !!9L 8 7.0 % 
7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m 7.0 % 4.27 4.30 0.201 4.7%49 53 
Na E3 m !I 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 ! !I 10.0 % 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3  10.0 % 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 10.0 % 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca Et 
jA 
 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 7.0% 7.18 7.17 0.358 5.0% 52 3 0 55 
Ca E3  _L2.° 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 ii _! m 7.0% 4.84.80.3 6.3 % 532 055 
Mg El m /I 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg  m /I 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg  m /I 1.15 1.14 0.0586 5.1 % 48 5 1 54 
M E4 m l0% 2 2.00. 6.0 % 51 3 0 54 
504-1 e1 m A 5.0 % 13.2 13.2 0.605  0 0 29 
SO4.1 E2 m 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m 10.0 % 3.18 3.18 0.242 7.6 
0  29 0 0 29 
SO4-1 E4 m 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 et m !I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m 11 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m 15.0 % 3.27 3.54 0.903 25.5%272 3 32 
SO4-2 E4 m /l 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI e1 m A 7.0 % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI  10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /l 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m/1 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl p911 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 pi1 10.0 % 177 181 24.1 13.3 % 47 1 0 48 
F F3 I9JI 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl I 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /1 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ii1 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 F11 15.0 % 
439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl /I 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 iJ1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 in 15.0 % 750 814 311 38.2% 33 0 0 33 
Fe-2 G4 J911 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 !I 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 p911 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 IJ9i1 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 j.J911 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 jgi1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 jJl 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /l 15.0 % 115 
116 6.88 5.9 % 33 3 0 36 




RESULTS OF THE Interlaboratory Comparison 611997 Lab 38 














pH a1 6.87 1.5 % 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH q2 3.0'Y0 7.42 7.41 0.126 1.70 77 3 0 80 
pH A3 3.0% 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conduchvi Al mS/m 7,39 5.0 0.190 5 ° 73 7 0 80 
Conductivity A2 mS/m 5.0 % 21.0 21.0 0.630 _M° 75 5 0 80 
Conductivity A3 mS/m 5.0 % 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-t B1 mmolll 1.14  1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-t B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I  0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalinity-2 B2 mmol/I 10.0  0.332 0.0187 5.6 % 32 1Th1  32 
Alkalini 	-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl /l 119  120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 ll 7.0 % 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 !I 7.0 % 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4  7.0 % 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 A 178 7.0 % ___j_ 183 5.11 2.8 % 66 4 0 70 
Ptot 49.1 49.2 2.65 5.4% 68 2 0 70 
Ptot C3 /I  125 125 3.90 31%69 1 0 70 
Ptot C4 /l _ 9O 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 /I 125 10.0 % 131 131 7.38 5.6 % 66 2 0 68 
N-NH4  10.0 % 86.2 86.7 iiji . 5.7 % 65 3 0 68 
N-NH4 D3 /l 15.0 % 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 225 ±P_! 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /1 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 A j _% 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 /I XI 	I 	I 	o 	I 	I 	I -9.99 No 350 10.0 % 0.45 360 362 36.3 10.0%T32 62 
Ntot D2 X I 	I 	I 	o 	I 	I1 -9.99 No - 10.0 % 0.9 885 881 50.5 5.7% 56 6 1 63 
Ntot D3 _!Li X 1 I 	o I  10.0 % 1.2 879 669 74.4 8.6 	___ % ii  59 3 1 63 
Na Et m !I 8 7.0/ 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m __9_% 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m 11 10.0 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m (I 10.0 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 nn 	/I 2.5 7.0% 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m /I 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m 10.0 - 0.644 0.645 0.0620 9.6 
K E4 m !I 10.0% 1.1  1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m !I 12 5.0% 12.0 12.0 0.425 15 % 51 4 0 55 
Ca  7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m 11 7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m A 7.0 % 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m 5.0 °/ 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg  m 10.0 % 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m 11111 1.14 0.0586 Si % 48 5 1 54 
Mg  m A 10.0 % 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 et m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /I 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I 10.0 % 6.99 7.06 0.297 4.2% 27 2 0 29 
SO4-2 e1 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3%31 1 0 32 
SO4-2 E3 m 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m A  6.95 0.628 9.0% 1 32 
CI  7.0 % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /l 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI jjE3 m A  i9°' ii  2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m A 10.0 % 4.01 4.05 0.364 9.0%61 3 66 
F F1 /I 1088 10.0° 1 080 1 070 35.4 3.3% 43 5 0 48 
F F2 !I 10.0 % 177 181 24.1 13.3% 47 1 0 48 
F F3 pgil 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 ughI 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 GI !I 400 10.0 % 403 408 12.1 3.0 %I 37 0 0 37 
Fe-1 G2 igJl 10.0 % 731 732 22.1 3.0 %I 36 1 0 37 
Fe-1 G3 jgi1 15.0 % 1 230 1 230 36.1 2.9 %I 35 1 0 36 
Fe-1 G4 A 15.0 % 439 441 12.8 2.9 %l 36 1 0 37 
Fe-2 Cl pgIl 400 10.0 % 390 391 26.6 6.8 %I 32 1 0 33 
Fe-2 02 !1 10.0 % 696 690 52.7 7.6 %I 31 2 0 33 
Fe-2 G3 /1 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 34 pgjl 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 pgil 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /I 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 03 ughI 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 !I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 I 	igil 350 10.0 % I 	347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 igi1 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 pgil 15.0 % 115 116 6.88 5.9 % 33 3 0 36 




RESULTS OF THE Interiaboratory Comparison 6/1997 Lab 39.J 









Mean St.dev. CV% 
ö m Gf 	å °~ 2 	0 
3 
g 
pH al I 	I 	x 	I 	I 	I 	 -0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 78 2 	0 80 
H A2  II 	I x 	o 	I 	II -0.67 Yes 3.0 % 7.26 7.42 7.41 0.126 1.7%773 80 
H A3 I 	I 	I 	o 	I 	I 	IX 	3.13 jNo 3.0 % 7.22 6.60 6.60 0.108 1.6 % 76 3 	0 79 
Conductivify Al mS/m I 	I 	I 	x 	I 	I 	I 	-0.03 Yes 7.39 5.0 % 7.38 7.49 7.49 0.190 2.5% 73 7 	0 80 
Conductivity A2 mS/m I 	I 	I 	xo 	I 	II 	 -0.19 Yes 21.0 21.0 0.630 3.0 % 75 5 	0 80 
Conductivity A3 mS/m I 	I 	I 	0 	IX 	I 	I 1.19 Yes 5.0 % 14.2 13.4 13.4 0.613 4.6%78 2 	0 80 
Alkalini 	-1 B1 mmol/I 1.14  1.13 1.12 0.0222 2.0 % 30 3 	0 33 
Alkalini 	-1 82 mmolA 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 	0 34 
Alkalini 	-1 83 mmo]A 10.0 % 0.228 0.226 0.00807 3.6 % 33 1 	0 34 
Alkalini 	-1 B4 mmo]A 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 	0 34 
Alkallnity-2 81 mmolll 1.14  1.15 1.15 0.0178 1.5% 26 6 	0 32 
Alkallni 	-2 82 mmolA 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 	0 32 
Alkalini 	-2 83 mmol 0.264 0.264 0.0168 6.4 % 32 0 	0 32 
Alkalini 	-2 84 mmol/I 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 	0 32 
P-PO4 C1 /I 119 5.0 % 120 119 3.32 2.8 % 64 3 	0 67 
P-PO4 C2 j& 7.0 % 28.5 28.5 
1.39 4.9 % 63 4 	0 67 
P-PO4 C3 7.0 % 95.3 95.0 2.83 3.0 % 65 2 	0 67 
P-PO4  _7:P°____  71.6 71.7 2.91 4.1 % 65 2 	0 67 
Plot Cl 178 7.0 % 184 183  66 4 	0 70 
Ptot C2 /l 10.0 % - 49.1 49.2 2.65 5.4 % 68 2 	0 70 
Ptot C3 7.0 % 125 125 3.90 3.1 % 69 1 	0 70 
Plot C4 /I 10.0 % 84.2 84.3 4.21 5.0 % 69 1 	0 70 
N-NH4 D1 /I 125 10.0 % 131 131 7.38  2 	0 68 
N-NH4 D2 /I 86.2 86.7 4.93 5.7 % 65 3 	0 68 
N-NH4 D3 /l 15.0 % 41.5 41.7 5.96 14.3  
N-NO2+NO3 D1 /I 225 7.0 % 233 234 11.0 4.7 % 60 4 	0 64 
N-NO2+NO3 D2 Q_% 676 670 28.0 4.2 % 59 4 	0 63 
N-NO2+NO3 D3 A 10.0 % 502 502 14.6  9 	I0 63 
Ntot D1 /I 350 10.0 % 360 362 36.3 10.0 % 57 3 	2 62 
Ntot D2 j/I 10.0 % 865 881 50.5 5.7 % 56 6 	1 63 
Ntot D3 /I 10.0 % 879 869 74.4 8.6  
Na E1 m /l o X I 1.05 Yes 8 7.0 % 8.59 7.94 8.00 0.564 7.1 % 53 0 	0 53 
Na E2 m !I I o IX I 1.43 Yes 7.0%4.734.2 4.30 0.201 4.7 % 49 4 	0 53 
Na E3 m 71 I I 0 	XI 1 0.77 Yes 10.0 % 1.96 1.81 1.82 0.110 6.0%4 0 53 
Na E4 m /I I o x I 0.83 Yes 10%2872.6 2.65 0.164 6.2%512 0 53 
K E7 m I I X 	I I 0.11 Yes 2.5 7.0 % 2.52 2.48 2.48 0.142 5.7%492 0 51 
K E2 m I Xo I -0.33 Yes 10.0 % 2.32 2.42 2.40 0.151 6.3%49 2 	0 51 
K E3 m x 1 I 	o I 1 	-2.25 Yes 10.0 % 0.5 0.644 0.645 0.0620 9.6%49 1 	1 51 
K E4 m I I 	x I 	o I I 	-1.50 Yes 10.0 % 0.96 1.13 1.13 0.0707 6.3%49 2 	0 51 
Ca E1 m A o X I I 1.83 Yes 12 5.0 % 13.1 12.0 12.0 0.425 3.5% 51 4 	0 55 
Ca E2 m I Ix 	0 I I 	-0.78 Yes 7.0 % 6.78 7.18 7.17 0.358 5.0%52 3 	0 55 
Ca E3 m I I I 	X 1 I 0.06 Yes 7.0 % 2.28 2.27 2.27 0.139 6.1%50 5 	0 55 
Ca I 	o 	x I I 	1.12 Yes 7.0 % 5.21 4.84 4.83 0.305 • °'° 53 2 	0 55 
M E1 m /I 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 	0 54 
M E2 m A 3.55 3.49 0.231 6.6 % 53 1 	0 54 
M E3 m iQQ 0 1.15 1.14 0.0586 5.1 % 48 5 	1 54 
M E4 m /l 10.0 % 2.06 2.05 0.124 6.0 % 51 3 	0 54 
SO4-1 el m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 	0 29 
SO4-1 E2 m !I 10.0 9.24 9.36 0.395 4.2 % 27 2 	0 29 
SO4-1 E3 m !I 10.0 3.16 3.18 0.242 7.6 % 29 0 	0 29 
SO4-1 E4 m 7.06 0.297 4.2 % 27 2 	0 29 
SO4-2 e1 m /I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 	0 31 
SO4-2 1.' J5.3 % 31 1 	0 32 
SO4-2 E3 m 15.0 % 3.27 3.54 0.903 25.5 27 2 	3 32 
SO4-2 E4 m /I 10.0 % 6.94 6.95 0.628 9.0  
CI el m/1 7.0 % 7.02 7.10 0.418 5.9 % 60 2 	2 64 
CI E2 m9/ 10.0 % 5.40 5.44 0.444 8.2% 61 3 	2 66 
CI E3 m /l 15.0 % 2.70 2.69 0.379 14.1 % 61 2 	3 66 
CI E4 m911 10.0 % 4.01 4.05 0.364 9.0 % 61 2 	3 66 
F Fl /1 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 
5 	0 48 
F F2 in 10.0% 177 181 24.1 13.3% 47 1 	0 48 
F F3 /1 10.0 % 362 360 24.5 6.8 % 45 3 	0 48 
F F4 /1 10.0 % 700 688 47.9 7.0 % 46 2 	0 48 
Fe-1 Cl p911 400 10.0 % 403 408 12.1 3.0 % 37 0 	0 37 
Fe-1 G2 !I 10.0 % 731 732 22.1 3.0 % 36 1 	0 37 
Fe-1 G3 j9j1 15.0 % 1 230 1 230 36.1 2.9 % 35 1 	0 36 
Fe-1 G4 /1 15.0 % 439 441 12.8 2.9 % 36 1 	0 37 
Fe-2 G1 /I 400 10.0 % 390 391 26.6 6.8 % 32 1 	0 33 
Fe-2 G2 1jI1 10.0 % 696 690 52.7 7.6 % 31 2 	0 33 
Fe-2 G3 1jjl 15.0 % 750 814 311 38.2 % 33 0 	0 33 
Fe-2 G4 I9/1 15.0 % 261 286 112 39.2 % 33 0 	0 33 
Mn-1 GI jIl 350 10.0 % 353 353 12.2 3.5 % 30 1 	0 31 
Mn-1 G2 igfl 10.0 % 216 217 8.00 3.7 % 29 2 	0 31 
Mn-1 G3 /I 15.0 % 167 166 12.2 7.3 % 30 1 	0 31 
Mn-1 G4 /i 15.0 % 74.0 73.3 4.69 6.4 % 30 1 	0 31 
Mn-2 G1 ppil 350 10.0 % 347 344 11.0 3.2 % 32 4 	0 36 
Mn-2 G2 /l 10.0 % 213 212 10.3 4.9% 34 2 	0 36 
Mn-2 G3 1j9j1 15.0% 115 116 6.68 5.9% 33 3 	0 36 




RESULTS OF THE Interlaboratory Comparison 611997 Lab 40 






















pH al I 	xo -0.29 Yes 6.87 1.5 % 6.84 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I 	x 	0 	I 	I 	I -1.48 Yes 3.0 % 7.08 7.42 7.41 0.126 1.7 % 77 3 0 80 
pH A3 I 	I 	x I 	o 	I 	I 	I -1.21 Yes 3.0 % 6.36 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I ox 0.16 Yes 7.39 5.0 % 7.45 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m I 	I 	xo 	1 	I 0 Yes 20.79 21.0 21.0 0.630 3.0 % 75 5 0 80 
Canductfvi A3 mS/m I 	I o 	x 0.96 Yes 5.0 % 14.04 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 Bl mmol/I I 	I 	o 	I 	Ix 15.09 No 1.14  1.13 1.12 0.0222  0 33 
Alkalini 	-1 B2 mmol/I I 	I 0 Ix 8.64 No 10.0 % 0.55 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mm2! I o 	 I 7.70 No 10.0 % 0.4 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmoUl I 	I 	o 	I 	I x 6.43 No 10.0 % 0.7 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 m!2!1 1.14 5.0 % 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalini 	-2 B2 mmol/I _i99_° 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl !I I 	I 	xo 	I -0.34 Yes 119 j:20 117 120 119 3.32 2,8 64 3 0 67 
P-PO4 C2 /I I 	Ix 	o 	I 	I -1.75 Yes 11111 7.0 % 25 28.5 iii28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 A I 	I xo 	I I -0,30 Yes _Lp_: 93 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 A I 	I 	xo 	I 	I -0.34 Yes 7.0 % 70 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot P2L  178 7.0 % 
184 j_8 ii 4 0 70 
Ptot C2 A 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 /I  _L2 !o 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 /I 9% 84.2 84.3 4.21 jj 0 70 
N-NI-14 D1 /I I 	I 	x 	o 	I -0.40 Yes 125 10.0 % 120 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 A I 	_II x 	o 	I 	I -0.66 Yes 10.0% 81 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 A I 	I 	0 	x 	I 	I 0.53 Yes j_% 45 41.5 41.7 ijj.96 jjiji3 % 65 2 1 68 
N-NO2+NO3 D1 /I 225 7.0 % 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /1  676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /I  i_% 502 502 14.6 2.9 % 54 9 0 63 
Nlot 51 j/I 350 10.0 % 360 362 36.3 10.0 % 57 3 2 62 
Nlot D2 /I 10.0 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 fl 879 869 74.4 8.6 59 3 1 63 
Na E1 m !I 8 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m !I 7.0 % 4.27 4.30 0.201 4.7° 49 4 0 53 
Na E3 !i19 11  j_% 1,81 1.82 0.110 __9° 49 4 0 53 
Na E4 m /I 2.64 2.65 0.164 620 51 2 0 53 
K E1 m /I 2.5 2.48 2.48 0.142 
570 49 2 0 51 
K E2 m /1 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I 10.0 % 0.644 0.645 0.0620 
g.6% 49 1 1 51 
K E4 m /l 10.0 % 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /I 12 5.0 % 12.0 12.0 0.425 3.5%f4 55 
Ca E2 m !I  7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m 7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m /1 7.0 % 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m 11 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m 1.15 1.14 0.0586 5.1 % 48 5 l 54 
Mg E4 m /I 2.06 2.05 0.124 6.0% 51 3 0 54 
SO4-1 e1 m !I 
1501%, 
13.2 13.2 0.605 4.6% 29 0 0 29 
SO4-1 E2 m 9.24 9.36 0.395 4.2% 27 2 0 29 
SO4-1 E3 m !I 3.18 3,18 0.242 7.6% 29 0 0 29 
SO4-1 E4 m 6.99 7.06 0.297 4.2% 27 2 0 29 
SO4-2 e1 m . 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 _p!!_  10.0 9.53 9.68 1.48 15.3 % 31 
1 0 32 
SO4-2 E3 m j_% 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m !I 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI e1 m /I 7.02 0.418 5.9 % 60 2 2 64 
CI E2 m /I 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /I 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 nigh 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /I 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 pIl 10.0% 362 360 24.5 6.8% 45 3 0 48 
F F4 fl 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 jg11 I 	I 	I 	ox 	I 	I 0.33 Yes 400 10.0 % 413 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pfl I 	I 	x 	o 	I 	I 	I -0.90 Yes 10.0 % 666 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 l91  I 	I 	I 	X 	I 	I 	I 0.02 Yes 15.0 % 1233 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 ppil I 	I 	I 	XO 	I 	I -0.35 Yes 15.0 % 416 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /I 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 !I 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 i9i1 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /1 I 	I 	Ix 	o 	I 	I 	I -0.63 Yes 350 10.0% 328 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 jgil I 	I 	IX 	o I 	I -0.83 Yes 10.0 % 199 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 I IX 	o 	I 	I -0.72 Yes 15.0 % 148 167 166 12.2 7.3 % 30 1 0 
_ 
31 
Mn-1 G4 /I Ix 	0 -0.85 Yes 15.0 % 64 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /I 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 33 /I 15.0 % 115 116 6.88 5.9 % 33 3 0 36 




RESULTS OF THE Interlaboratory Comparison 611997 	 Lab 41 
d 
Grubbs 	3 Assigned 	 9 
Variable 	Te 	
Targel 	Lab's 
st Unit 	-3s 	-2s 	-Is 	0 	1s 	2s 	3s 	Z-value 	test 	value 	dev. 	result 	Md. 	
Mean 	St.dev.  
passed v 	. 	m 	_ 
	
N Q 
pH al I 	I 	I 	X 	I 	I 	I -0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 	78 2 0 80 
H A2 I 	I 	I 	0 	x 	I 	I 0.99 Yes 3.0 % 7.63 7.42 7.41 0.126 Ii 0/ 	77 3 0 80 
H A3 I 	I 	I 	0 	I x 	I 	I 1.26 Yes 3.0 % 6.85 6.60 6.60 0.108 1.6 % 	76 3 0 79 
Conductivity Al mS/m 	I 	I 	I 	ox 	I 	I 	I 0.30 Yes 7.39  7.5 7.49 7.49 0.190 2.50/ 	73 7 0 80 
Conductivy A2 mS/m 	I 	I 	I 	X 	I 	I 	I -0.07 Yes  21.0 21.0 0.630  5 0 80 
ConductMty I 	II 	OX 	I 	I 	I 0.19 Yes 5.0 % 13.53 13.4 13.4 0.613 4.60 	78 2 0 80 
Alkalini 	-1 iL mmol/I 1.14  1.13 1.12 0.0222 iiIio 	ii 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 	31 3 0 34 
Alkalini 	-1 B3 mmolA 10.0 % 0.228 0.226 0.00807 3.6 % 	33 1 0 34 
Alkalini 	-1 B4 mmol/I 10.0 % 0.427 0.426 0.0103 2.4 % 	32 2 0 34 
Alkalini 	•2 B1 mmol/I 1.14  1.15 1.15 0.0178 1.5 % 	26 6 0 32 
Alkalini 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 	32 0 0 32 
Alkalini 	-2 B3 mmoUl 0.264 0.264 0.0168 6.4 % 	32 0 0 32 
Alkalini 	-2 84 mmolll 10.0 % 0.464 0.464 0.0116 2.5 % 	30 2 0 32 
P-PO4 Ct I OX I I I 0.34 Yes 119 2$ 121 120 119 3.32 2.8 % 	64 3 0 67 
P-PO4 C2 0 	X I 0.75 Yes 7.0% 30 28.5 28.5 1.39 4.9% 	63 4 0 67 
P-PO4 C3 /l OX I I I 30 Yes 7.0 % 97 95.3 95.0 2.83 3.0%65 2 0 67 
P-PO4 C4 I o I 	X I 1.45 Yes 7.0 % 79 71.6 71.7 2.91 4.1 % 	65 2 0 67 
Ptot C1 /1 I X I I -0.08 Yes 178 7.0 % 177 184 183 5.11 2.8%66 4 0 70 
Ptot C2 llii 0 	X 1 I 0.77 Yes 10.0%5349.149. 
2.65 5.4% 	68 2 0 70 
Ptot C3 11 I I X 	0  I I -0.69 Yes 7.0 °/ 119 125 125 3.90 3.1 % 	69 1 0 70 
Ptot C4 !I I IX O -0.39 Yes 10.0 84.2 84.3 4.21 5.0%69 1 0 70 
N-NH4 Dl 125 10.0 131 131 7.38 5.6 % 	66 2 0 68 
N-NH4 D2 fl 10.0 % 86.2 86.7 4.93 5.7 % 	65 3 0 68 
N-NH4 ii  
41.5 41.7 5. i65 2 1 68 
N-NO2+NO3 D1 j/I 225 7.0% 233 234 11.0 4.7 % 	60 4 0 64 
N-NO2+NO3 D2 /I 10.0 % 676 670 28.0 4.2 % 	59 4 0 63 
N•NO2+NO3 D3 !I 10.0 % 502 502 14.6 ii2.9 % 	54 9i 0 63 
Ntot D1 /I 350 10.0 360 362 36.3 10.0 % 	57 3 2 62 
Ntot D2 !I 10.0 % 885 881 50.5 5.7 % 	56 6 1 63 
Ntot D3 10.0 % 879 869 74.4 8.6 % 	59 3 1 63 
Na E7 m /I 8 7.0 % 8.00 0.564 7.1  
Na E2 m /I 7.0 % 4.27 4.30 0.201 4.7 % 	49 4 0 53 
Na E3 m 10.0 % 1.81 1.82 0.110 6.0 % 	49 4 0 53 
Na E4 m 10.0 % 2.64 2.65 0.164 6.2 % 	51 2 0 53 
K iij  7.0 
2.482.480.257%492 0 51 
K E2 m 10.0 % 2.42 2.40 0.151 6.3 % 	49 2 0 51 
K E3 m 10.0 % 0.644 0.645 0.0620 9.6%49 1 1 51 
K E4 m 10.0 °/ 1.13 1.13 0.0707 6.3 % 	49 2 0 51 
Ca E1 m /I 12 5.0 12.0 12.0 0.425 3.5% 	51 4 0 55 
Ca E2 m /I 7.0 % 7.18 7.17 0.358 5.0 % 	52 3 0 55 
Ca E3 m _L9° 2.27 2.27 0.139 6.1 % 	50 5 0 55 
Ca E4 ina _!9Y 4.84 4.63 0.305 6.3 % 	53 2 0 55 
Mg E1 m 3.5 _M° 3.47 3.45 0.113 3.3 % 	50 4 0 54 
Mg E2 m /I 10.0 % 3.55 3.49 0.231 6.6 % 	53 1 0 54 
Mg E3 m /I 10.0 % 1.15 1.14 0.0586 5.1 % 	48 5 1 54 
Mg E4 m /I 10.0 % 2.06 2.05 0.124 6.0 % 	51 3 0 54 
SO4-1 el m 5.0 % 13.2 13.2 0.605 4.6 % 	29 0 0 29 
SO4-1 E2 m A 10.0 % 9.24 9.36 0.395 4.2 % 	27 2 0 29 
SO4-1 E3 m 10.0 % 3.18 3.18 0.242 7.6 % 	29 0 0 29 
SO4-1 E4 m 10.0 % 6.99 7.06 0.297 4.2 % 	27 2 0 29 
804-2 e1 m 5.0 % 13.1 13.2 0.491 3.7 % 	28 3 0 31 
SO4-2 E2 m 10.0 °/ 9.53 9.68 1.48 15.3 % 	31 1 0 32 
SO4-2 E3 m 15.0 °/ 3.27 3.54 0.90 ii32 
SO4-2 E4 m !I 10.0 % 6.94 6.95 0.628 9.0 % 	28 3 1 32 
CI e1 m 7.0 % 7.10 0.418 5.9 % 	60 2 2 64 
CI E2 m A 10.0 % 5.40 5.44 2 iI 3 2 66 
CI E3 mgIl 15.0 % 2.70 2.69 0.379 14.1 % 	61 2 3 66 
CI E4 m !1 10.0 % 4.01 4.05 0.364 9.0 % 	61 2 3 66 
F Fl pgIl 1088 10.0 % 1 080 1 070 35.4 3.3 % 	43 5 0 48 
F F2 A 10.0 % 177 181 24.1 13.3 % 	47 1 0 48 
pg6 10.0 % 362 360 24.5 6.8 % 	45 3 0 48 
 !I 10.0 % 700 688 47.9 7.0 % 	46 2 0 48 
 A 400 10.0 % 403 408 12.1 3.0 % 	37 0 0 37 U 
 
 /I 10.0% 37 
 
731 732 22.1 3.0 % 	36 1 0 
A 15.0 % 36 
 
1 230 1 230 36.1 2.9 % 	35 1 0 
/I 15.0 % 37 
 
439 441 12.8 2.9 % 	36 1 0 
/I 400 10.0 % 390 391 26.6 6.8 % 	32 1 0 33 
Fe-2 G2 /1 10.0 % 696 690 52.7 7.6 % 	31 2 0 33 
Fe-2 G3 IJ11 15.0% 750 814 311 382% 	33 0 0 
33 
Fe-2 G4 j11 15.0 % 261 286 112 39.2 % 	33 0 0 33 
Mn-1 G1 p11 350 10.0 % 353 353 12.2 3.5 % 	30 1 0 31 
Mn-1 G2 pgIl 10.0 % 216 217 8.00 3.7 % 	29 2 0 31 
Mn-1 G3 !1 15.0 % 167 166 12.2 7.3 % 	30 1 0 31 
Mn-1 G4 /1 15.0 % 74.0 73.3 4.69 6.4 % 	30 1 0 31 
Mn-2 Gt jgIl 350 10.0 % 347 344 11.0 3.2 % 	32 4 0 36 
Mn-2 G2 /l 10.0 % 213 212 10.3 4.9 % 	34 2 0 36 
Mn-2 G3 15.0 % 115 116 6.88 5.9 % 	33 3 0 36 
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pH al I 	I 	X 	1 	I 	I -0.10 Yes 6.87 1.5 % 6.86 6.861 6.87 0.0318 0.5 % 78 2 0 80 
H A2  II 	ox 	I 1.7 % 773 0 80 
H A3 II 	xo 	I 	II -0.20 Yes 3.0 % 6.56 6.60 6.60 0.108 1.6° 76 3 0 79 
Conductive Al mSlm I 	I 	I 	o 	I x 	I 	I 1.35 Yes 7.39 5.0 % il9 7.49 7.49 ii.190 25% 73 7 0 80 
Conductive A2 mS/m I 	I 	I 	o 	x 	I 1.05 Yes 5.0 % 22.1 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductive ii mS/m =I 	I 	I 	o 	x 	I 	I 1.04 Yes 5.0 % 14.1 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 Bl mo l/I 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 10.0 % 0.228 0226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/l 10.0 % 0.427 0.426 0.0103 2.4% 32 2 0 34 
Alkalini 	-2 81 mmol/I I I I o x 	I I I 0.58 Yes 1.14 5.0 % 1.173 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalinity-2 B2 mmol/l I I X I I 0.00 Yes 10,0 % 0.332 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I I x I I 0.11 Yes 10.0 % 0.267 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkallni 	-2 B4 mmol/I I I I ox I I 0.17 Yes  0.472 0.464 0,464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl I I ox 	I I I 0.17 Yes 119 5.0 % 120 120 119 3.32 2.8% 64 3 0 67 
P-PO4 C2 I o I x 	I I I 1.40 Yes 7.0 % 31.3 28.5 ii5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I I I ox 	I I I 0.29 Yes 7.0 % 96.9 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 !I o X 	I 1 0.52 Yes 7.0 % 74.3 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 I iiI ii x 	I _L I 0.25 Yes 178 7.0 % 181.1 184 183 iiIi 2.8% 66 4 0 70 
Plot C2 j/l I x I 0.13 Yes 10.0 O 49.83 49.1 49.2 2.65 5.4% 68 2 0 70 
Ptot C3 I x -0.05 Yes 7.0 % 124.6 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 I I x o I -0.42 Yes 10.0 °/ 80.74 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NI-14 D1 I I x I 1 -0.04 Yes 125 10.0 % 124.5 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 /I I x I 0.05 Yes 10.0 % 87.14 86.2 86.7 4.93 5.7% 65 mi 0 68 
N-NH4 D3 !I I I x 	o I I -0.89 Yes  36.14 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 51 =I ii I I 	ii _o x 	I I 1.59 Yes 225 7.0 % 250 233 234 11.0 4J% i j4 0 64 
N-NO2+NO3 D2 I 	I 	X I 1 -0.09 Yes 10.0 % 664 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 I I 	I 	Xo I I -0.14 Yes 10.0 % 495 502 502 14.6 2.9  
Ntot Dl X 1 	0 1 -1.29 Yes 350 10.0 % 305 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 I x 	o I I -0.92 Yes 10.0 800 885 881 50.5 5.7 °/ 56 6 1 63 
Ntot D3 1 I 	x I 	0  I I I -1.46 Yes 10.0 % 740 879 869 74.4 8.6 % 59 3 1 63 
Na E7 m /1 o x 2.88 Yes 8 7.0 % 9.61 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m A I o I I Ix 6.54 No 7.0 % 6.27 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /l I I I 	o i I I x 6.15 No 10.0 °I 2.94 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m !I I o I IX 6.68 -  4.42 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m A I ox I 1 0.34 Yes 2.5 7.0 % 2.56 2.48 2.48 0.142 51° 49 2 0 51 
K E2 m A ox 0.21 Yes 10.0 % 2.45 2.42 2.40 0.151  
K E3 m ! I x 	o I I 0.62 Yes 10.0 % 0.605 0.644 0.645 0.0620 9.6 % 49 1 151 
K E4 m 11 I x I -0.09 Yes 10.0 % 1.12 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m A I o x 0.67 Yes 12 5.0 % 12.4 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /I I I xo I I -0.22 Yes 7.0 % 7.06 7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3 m I I x 	o I -0.69 Yes 70%2.l 2.27 2.27 0.139 6.1%50 5 0 55 
Ca E4 m I x I -0.09 Yes 7.0 % 4.8 4.84 4.830.3 6.3%53 2 0 55 
Mg E1 m I I I 	x I I -0.06 Yes 3.5 5.0 % 3.49 3.47 3.45 0.113 3.3% 50 4 0 54 
Mg E2 m I I 	ox I I 0.17 Yes 10.0 % 3.55 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 m A I I I 	o X I I 0.44 Yes 10.0 % 1.19 1.15 1.14 0.0586 5.1%48 5 1 54 
Mg E4 m A I I I 	X I I I 0.00 Yes 10.0 % 2.05 2,06 2.05 0.124 6.0%i 3 0 54 
SO4-1 el m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /I 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m A 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m A 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /I 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el mgil I 	I 	IX 	0 	I 	I 	I -0.70 Yes 7.0 % 6.75 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /I I 	I 	I 	ox 	I 	I 	I 0.20 Yes 10.0 / 5.55 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 mgil I 	I 	I 	X 	I 	I 	I -0.07 Yes 15.0 % 2.66 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /I I 	I 	I 	xo 	I I -0.12 Yes 10.0 % 4 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl igi1 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 10.0 % 177 181 24.1 13.3 % 47 1 0 48 
F F3 ugh 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 ugh 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 igfl 400 10.0 /° 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 JI 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 JI 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 ig/1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 ig4 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 !I 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 04 /I 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 A 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 igi1 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 A 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 igil 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pgil 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 pgil 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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2 	Z 
Grubbs  Assigned Taget 	Lab's 	 % ° 	9 
Va 	 value 	ev. 	result dable 	Toll Unu 	-35 -2s -15 0 1s 2s 3s 	Z-value 	lest 	










J o I 





No 	178 	7.0% 	361 








54 % 68 
4 
2 
Plot C3 /I I I o I I X 18.51 No 	 7.0 % 	287 125 125 3.90 3.1 % 	69 1 
t70 
Plot C4 /I I I 0 	1 I X 15.98 No 	219 84.2 84.3 4.21 5.0 % 	69 1 
N-NH4 D1 X o I -3.48 No 	125 	10.0 % 	81.5 131 131 7.38 5.6 % 	66 2 
N-NH4 D2 /I I X 	o 	I I -0.89 Yes 10.0 % 	79 86.2 86.7 4.93 5.7 % 	65 3 0 	68 
N-NH4 D3 /I I 1 __2__2 I 0.69 Yes 	 15.0 	46 41.5 41.7 5.96 14.3 % 	65 2 1 	
68 
N-NO2+NO3 D1 o X 	I 0.48 Yes 	225 _L2 !o 	232.5 233 234 11.0 4.7 % 	60 4 0 	64 
N-NO2+NO3 D2 I I __2__2 1 0.75 Yes 10.0% 	720.5 676 670 28.0 4.2% 	
59 4 0 	63 
N-NO2+NO3 D3 11 I oX I 1 0.26 Yes 	 10.0 % 	515 502 502 14.6 2.9 % 	54 9 0 	63 
Ntot Dl j11 I IX 	o -0.86 Yes 	350 	10.0 % 	320 360 362 36.3 10.0 % 	57 3 2 	62 
Ntot D2 /l I 1 I 	Xo I 1 -0.24 Yes 10.0 % 	860 885 881 50.5 5.7 % 	56 6 1 	63 
Ntot D3 /I X 1 o -2.29 Yes 	 10.0 % 	670 879 869 74.4 8.6 % 	59 3 1 	63 
Na E1 m A I I Xo I I -0.18 Yes 8 	7.0 % 	7.9 7.94 8.00 0.564 7.1 % 	53 0 0 	53 
Na E2 m A I I __2__2I__ I I 0.86 Yes 	 LP _!o 	4.56 4.27 4.30 0.201 4.7 % 	49 4 0 	53 
Na E3 m /I I I oX I I 0.22 Yes 10.0 °/ 	1.86 1.81 1.82 0.110 6.0 % 	49 4 0 	53 
Na E4 m I I oX I I 0.19 Yes 	 10.0 % 	2.7 2.64 2.65 0.164 6.2 % 	51 2 0 	53 
K E1 m A I IX 	o I -0.86 Yes 2.5 	7.0 % 	2.35 2.48 2.48 0.142 5.7 % 	49 2 0 	51 
K E2 m I I 	X I 	o I -1.13 Yes 	 10.0 % 	2.13 2.42 2.40 0.151 6.3 % 	49 2 0 	51 
K E3 m A I I X 	o I -0.85 Yes 10.0 % 	0.59 0.644 0.645 0.0620 9.6 % 	49 1 1 	51 
K E4 m A X 	0 I -0.88 Yes 	 10.0 °/ 	1.03 1.13 1.13 0.0707 6.3 % 	49 2 0 	51 
Ca E1 m X 1 I 	0 I -14.38 No 12 	5.0 % 	3.37 12.0 12.0 0.425 3.5%514 55 
Ca E2 m /I X 	0 I 1 -1.08 Yes 	 7.0 % 	6.63 7.18 7.17 0.358 5.0%52 3 0 	55 
Ca E3 m I X 	o -0.76 Yes 7.0 % 	2.15 2.27 2.27 0.139 6.1%50 5 0 	55 
Ca E4 m I 	X o I I I -0.53 Yes 	 7.0 % 	4.65 4.84 4.83 0.305 63%53 2 0 	55 
Mg E1 m I X 	o I I -0.74 Yes 3.5 3.37 3.47 3.45 0.113 3.3 % 	50 4 0 	54 
Mg E2 m A I 	X I -0.09 Yes 	 10.0 % 	3.46 3.55 3.49 0.231 6.6%1 0 	54 
Mg E3 m I 	oX I I I 0.26 Yes 10.0 % 	1.171. 1.14 0.0586 5.1%48 5 1 	54 
Mg E4 m A I 	X I I -0.OS Yes 	 10.0 % 	2.04 2.06 2.05 0.124 6.0%51 3 0 	54 
SO4-1 el m X I 	o I I I -2.58  11.5 13.2 13.2 0.605 4.6% 	29 0 0 	29 
SO4-1 E2 m !I X I 	o I I 1.99 No 	7.5 9.24 9.36 0.395 4.2 % 	27 2 0 	29 
SO4-1 E3 m I X o I -1.82 Yes 	 10.0 % 	2.6 3.18 3.18 0.242 7.6% 	29 0 0 	29 
SO4-1 E4 m /I I 	I X I 	o I I -1.78 No i22_ 	5.8 6.99 7.06 0.297 4.2% 	27 2 0 29 
SO4-2 el m !I 0% 13.113 0.491 3.7%283O 31 
SO4-2 E2 m /l 10.0 % 9.53 9.68 7 GA 
1.48 
n QA 9 
15.3% 	31 




SO4-2 E4 m /I 10.0% 6.94 6.95 0.628 9.0 % 	283 1 32 
CI e1 m I I 0 	I 	X 2.01 Yes 	7.0% 	8.1 7.02 7.10 0.418 5.9 % 	60 2 2 64 
CI E2 m /I I I X o 	I -0.44 Yes 	 10.0 % 	5.2 5.40 5.44 0.444 8.2 % 	61 3 2 66 
CI E3 m /I Xo 	I -0.22 Yes 15.0% 	2.6 2.70 2.69 0.379 14.1 % 	61 2 3 66 
CI E4 J! 9!L I Xo 	I -0.12 Yes 	100% 	4 4.01 4.05 0.364 
9.0 % 	61 2 3 66 
F Fl I X I 	0 	I 	I -1.45 No 	1088 	10.0 % 	930 1 080 1 070 35.4 3.3 % 	43 5 0 48 
F F2 0 	X 1.05 Yes 10.0 % 	200 177 181 24.1 13.3 
0 	47 1 0 48 
F F3 A I X 	I 0.00 Yes 	 10.0 % 	360 362 360 24.5 6.8 % 	45 3 0 48 
F F4 /I I OX 	I I 0.17 Yes 10.0 % 	700 700 668 47.9 7.0 % 	46 2 0 48 
Fe-1 G1 ö10.0% 403 408 12.1 3.0%37 Iii0 37 
Fe-1 G2 /I 10.0 % 731 732 22.1 3.0 % 	36 1 0 37 
Fe-1 G3 A 15.0 % 1 230 1 230 36.1 2.9 % 	35 1 0 36 
Fe-1 G4 /l 15.0% 439 441 12.8 2.9%36 1 0 37 
Fe-2 G1 /I X 0 	I -0.50 Yes 	400 	10.0% 	380 390 391 26.6 6.8% 	32 1 0 33 
Fe-2 G2 /I OX 	I 	I 0.29 Yes 10.0 % 	710 696 690 52.7 7.6% 	31 2 0 33 
Fe-2 G3 / Xo 	I -0.36 Yes 	 i5.0% 	770 750 814 311 382% 	33 0 0 33 
Fe-2 G4 !I I 	X 	o 	I -0.37 Yes i5.0% 	270 261 286 112 39.2% 	33 0 0 33 
Mn-1 G1 11 350 	10.0 % 353 353 12.2 3.5 % 	30 1 0 31 
Mn-1 G2 10.0 % 216 217 8.00 3.7 % 	29 2 0 31 
Mn-1 G3 11 15.0 % 167 166 12.2 7.3 % 	30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 	30 1 0 31 
Mn 22 G1 I 	0 	I X 	I 1.14 No 	350 	10.0 % 	390 347 344 11.0 3.2 % 	
32 4 0 36 
Mn-2 G2 11 I 	I 	0 	I X 	I 	I 1.32 Yes 10.0 % 	240 213 212 10.3 4.9 % 	34 2 0 36 
Mn-2 G3 A LI 	I 	0 	XI I 0.80 Yes 	 15.0 % 	130 115 116 6.88 5.9% 	33 3 0 
36 
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pH al I 	X 	I -0.10 Yes 6.87 1.5 ° 6.86 6.86 6.67 0.0318 0.5 % 78 2 0 80 
H A2 iii I 	 o 	x 	II 0.54 Yes 3.0 % 7,53 7.42 7.41 0.126 1.7 % 77 3 0 80 
H A3 I 	I 	xo 1 -0.25 Yes 3.0 % 6.55 6.60 6.60 0,108 1.6% 76 3 0 79 
ConductivityAl mS/m I 	I 	0 	X 	I I 0,51 Yes 7.39 M 7.58 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m I 	I 	I 	x 	I I -0.10 Yes 5.0% 20.9 21.0 21.0 0,630 3.0% 75 5 0 80 
ConductivityAS mS/m I 	I 	I 	xo 	I 	I -0.24 Yes 5.0 % 13.24 13.4 13.4 0,613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/l 1,14 _P !o 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 10.0 % 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/l 10.0 % 0.427 0.426 0.0103 2,4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/l I 	I 	I 	o 	x 	I I 0.51 Yes 1,14 5.0 % 1.169 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmol/1 I 	I 	I 	ox 	I I 0.15 Yes 10.0 % 0.337 0.333 0.332 0.0187 5,6 0 0 32 
Alkalini 	-2 B3 !pi/1  I 	I 	I 	ox 	I 	I 0.15 Yes 10.0 0.268 0.264 0.264 0.0168 6,4 % 32 0 0 32 
Alkalini 	-2 B4 mmoIA I 	I 	I 	ox 	I I 0.15 Yes 10.0% 0.471 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 /I 119 5,0 % 120 119 3.32 2,8 % 64 3 0 67 
P•PO4 C2 7.0% 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 !I 7,0 % 95.3 95.0 2.83 3,0 % 65 2 0 67 
P-PO4 C4 7.0-% 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot Cl I 	I 	I X 	I 	I 0.00 Yes 178 7.0 % 178 184 183 5,11 2.8 % 66 4 0 70 
Ptot C2 I 	I 	I X 	I 	I -0.04 Yes 10.0 % 49 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot ii ii x 	o -0.91 Yes 7.0 % 117 125 125 3,90 3,1 % 69 1 0 70 
Ptot C4 !I I 	I 	IX O __9_x_  es 10.0 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 Dl j/I 125 l0% 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 /I  j9_% 86.2 86.7 4.93 
iilo 3 0 68 
N-NH4 D3 j 15.0% 41,5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 iiL u. 225 7.0 % 233 234 11.0 4.7° 
60 4 0 64 
N-NO2+NO3 D2 11 676 670 28.0 __1" 59 4 0 63 
N-NO2+NO3 D3 11 502 502 14.6  
Ntot D1 /I IIIXOIII 0.23  Yes 350  342 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 !I I 	I 	xO 	 I 0.25 Yes 
R70 
 859 885 881 50.5 5.7 56 6 l 63 
Ntot D3 /I x1 o 9.90 No  8.44 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m __________8 il 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m A , 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /I 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m JI 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m !I 2.5 7,0 % 2.48 2.48 0.142 5.7%49 2 0 51 
K E2 m 11 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I 10.0 % 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K 1.13 0.0707 6.3% 49 2 0 51 
Ca E1 m /1 12 5.0 % 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m 11 7,0 % 7,18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m !I 7.0 % 2.27 2.27 0,139 6.1 % 50 5 0 55 
Ca E4 m !I 7,0 % 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg El m !I 3.5 590 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg ii m 3.49 0.231 6.6 % 53 1 
0 54 
M E3 m !I 10.0 % 1.15 _0 .1 % 48 5 1 54 
Mg  m 11 10.0 % 2.06 2.05 0.124  
SO4.1 el m A I 	X0 	 I -0.26 Yes 5.0 % 13.03 13.2 13.2 0.605 4.6 % 29 0 029 
SO4-1 E2 m I 	I 	xo 	I 	I -0.13 Yes 10.0 % 9.24 924 9.36 0.395 4.2 % 27 2 029 
SO4-1 IXO 	I I •0.16 Yes  10.0%3.1 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 IXO 	I -0.28 Yes l0.0%6.8 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el  13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 _!0g!_ 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m A 15.0 % 3.27 3.54 0.903 iiIs % 27 2 3 32 
SO4-2 E4 m 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /I I 	I 	I 	X 	0 	I 	I 	I -0.44 Yes 7.0 % 6.88 7.02 7.10 0.418 5,9 % 60 2 2 64 
CI E2 m I 	I 	IX 	0 	I -0.81 Yes 10.0 % 5 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 mg/1 I 	I 	I 	xo 	1I 	I -0.35 Yes 15.0 % 2.55 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /l I 	I 	IX 	o 	I 	I 	I 0.74 Yes 10.0 % 3.75 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /I 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I 10.0% 177 181 24.1 133% 47 1 0 48 
F F3 p91 10.0 % 362 360 24.5 6,8 % 45 3 0 48 
F F4 J91 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /I 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /I 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 pil 15.0 % 1 230 1 230 36.1 2.9 % 35 1 
0 36 
Fe-1 G4 j96 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl iI1 I 	I 	I 	X 	I 	I 	I 0.08 Yes 400 10.0 % 403 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 pgIl I 	I 	I 	o 	XI 	I 	I 0.72 Yes 10.0 % 740 696 690 52.7 7.6% 31 2 0 33 
Fe-2 G3 /I I 	I 	I 	o 	I 	I 	IX 3.82 Yes 15.0 % 1280 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I I 	I 	I 	o I 	IX 4.06 Yes 15.0% 460 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl ig6 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 02 /1 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 A 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 A 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Gl /l 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 A 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 fl 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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pH al I 	I 	I 	X 	I 	I 	I 0.10 Yes 6.87 1.5 % 6.88 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 II 	I 	0 	X 	I 	I 	I 0.40 Yes 3.0 % 7.5 7.42 7.41 0.126 1.7 % 77 3 0 80 
H A3 II 	I 	OX 	I 	I 	I 0.25 Yes 3.0 6.65 6.60 6.60 0.108 1.6 % 76 3 0 79 
ConducUvity Al mS/m I 	I 	I 	o 	X I 	I 0.57 Yes 7.39 5.0 / 7.6 7.49 7.49 0.190 2.5 % 73 7 0 80 
ConducUvity A2 mS/m II 	I 	0 	X 	I 	I  Yes 5.0 % 22 21.0 21.0 0,630 3.0 % 75 5 0 80 
ConducUv A3 mS/m I 	I 	I 	o 	I X 	I 	I 1.34 Yes 5.0 % 14.3 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B1 mmol/I 1.14 5.0 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 82 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 10.0 % 0.228 0.226 0.00807 3.6% 33 1 0 34 
Alkalini 	-1 B4 mm0111 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/l 1.14 5.0 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalini 	-2 B2 om!' 10.0 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalini 	-2 B3 mmol/1 10.0 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/l 10.0 % 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 Cl 119 5.0% 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 7.0 % 26.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 11  7% 95.95.2 3.0% 65 2 0 67 
P-PO4 C4 /I L °  Lo 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot -Cl /l I 	I 	I 	0 	IX 	I 	I 1.28 Yes 178 _L2° 194 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 /l I 	I 	I 	0 	XI 	I 	I 0.77 Yes  10.0%5349.149. 2.65  
Plot Po I 	I 	I 	o 	X 	I 	I 133 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 _LL I 	I 	I 	o 	XI 	I 	I 0.68 Yes 90 84.2 84.3 4.21 5.0 69 1 0 70 
N-NH4 D1 /I _j_ 10.0% 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 86.7 4.93 5.7 % 65 30 68 
N-NH4 D3 /I 15.0 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 /I 225 7.0 % 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I 10.0 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 A 10.0 % 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 /I I 	I 	o 	I 	X I 	I Yes 350 10.0 % 410 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 /I  I 	Xo 	I I -0.12 Yes  870 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 !I II 	I X 	o 	II 	I -0.68 Yes 10.0 % 810 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m !I 8 7.0 % 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m /I 7.0 % 4.27 4.30 0201 4.7 % 49 4 0 53 
Na E3 m !I 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m /1 2.65 0.164 __:a°  51 2 0 53 
K E1 m 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m /I 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I 10.0 % 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m 10.0 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m !I 12 5.0 % 12.0 12.0 0.425 3.5%I II 55 
Ca E2 m 7.0 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m P 7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m /I L91° 4.84 0.305 6.3 % 53 2 0 55 
M E1 m /I 3.5 5.0 % 3.47 0.113 3.3 % 50 4 0 54 
M E2 m j_% 3.55 0.231 6.6 % 53 1 0 54 
Mg E3 m /I ____________9_%_____j. 15 
183 
.0586 5.1%48 5 1 54 
Mg E4 m :i9_% 2.06 0.124 6,0 % 51 3 0 54 
SO4-1  5.0 13.2 0.605 4.6% 29 0 0 29 
SO4-1 E2 m 10.0 9.24 0.395 4.2% 27 2 0 29 
SO4-1 E3 10.0% 3.18 . 0.242 7.6 29 0 0 29 
SO4-1 E4 10.0 6.99 7.06 0.297 4.2% 27 2 0 29 
SO4-2  50 13.1 13.2 0.491 3.7% 28 3 0 31 
SO4-2 E2 10.0 % 9.53 9.68 1.48 15.3% 31 1 0 32 
SO4-2 E3 
JA 
15.0 % 3.27 3.54 0.903 25.5% 27 2 3 32 
SO4-2 E4 10.0 % 6.94 6.95 0.628 9.0% 28 3 1 32 
CI e1 7.0% 7.02 7.10 0.418 5.9% 60 2 2 64 
CI E2 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 Cl E3 m /I 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 Cl E4 m /I 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl iJgn 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 p911 10.0% 177 181 24.1 13.3 % 47 1 0 48 
F F3 ugh 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 1j911 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 pg11 I 	I 	I 	o 	X I 0.40 Yes 400 10.0 % 416 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pgIl I 	I OX 	I 	I 	I 0.31 Yes 10.0 % 755 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 tg II 	I 	OX 	I I 0.29 Yes 15.0 % 1283 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 !1 I 	I 	I 	OX 	I 	I 	I 0.21 Yes 15.0 % 455 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 pg4 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 !I 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 pgil 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 pgIl 350 10.0 % 353 353 12,2 3.5 % 30 1 0 31 
Mn-1 G2 /1 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /l 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 A 350 10.0 % 347 344 11.0 3.2 / 32 4 0 36 
Mn-2 G2 /I 10.0% 213 212 10.3 4.9% 34 2 0 36 
Mn-2 G3 /I 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 p911 15.0% 61.0 612 4.71 7.7% 34 2 0 36 
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pH al I 	I 	I 	ox 	I 	I 0.29 Yes 6.87 iÄ°" 6.9 6.86 6.87 0.0318 	0.5 % 78 2 0 	80 
H I 	I 	IXO 	II 	I -0.49 Yes 3.0 % 7.3 7.42 7.41 0.126 	1.7%77 3 0 	80 
H iii I 	I 	I 	X 	II 	I 0.00 Yes 3.0 % 6.6 6.60 6.60 i.108 	1.6% 76 3 0 	79 
Conductivity mS/m I 	I 	I 	o 	x 	I 	I 0.41 Yes 7.39 2Y 7.54 7.49 7.49 0.190 	2.5 % 73 7 0 	80 
ConducUvfly mS/m I 	I 	I 	ox I 	I 0.15 Yes 21.16 21.0 21.0 0.630 	3.0 % 75 5 0 	80 
Conductivity mS /m I 	I 	I 	ox 	I 	I 	I 0.34 Yes _ P°' 13.63 13.4 13.4 0.613 	4.6% 78 2 0 	80 
Alkalini 	-1 mmol/I 1.14 5.0 % 1.13 1.12 0.0222 	2.0% 30 3 0 	33 
Alkalini 	-1 B2 mmol/l 10.0 % 0.294 0.295 0.00657 	2.2 % 31 3 0 	34 
Alkalini 	-1 B3 mmol/I 10.0 % 0.228 0.226 0.00807 	3.6 % 33 1 0 	34 
Alkalini 	-1 B4 mmol/I 10.0 % 0.427 0.426 0.0103 	2.4% 32 2 0 	34 
Alkalini 	-2 B1 mmol_I 1.14 5.0 % 1.15 1.15 0.0178 	1.5 % 26 6 0 	32 
Alkalin( 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 	5.6 % 32 0 0 	32 
Alkalini 	-2 B3 mmol/l 10.0 % 0.264 0.264 0.0168 	6.4 % 32 0 0 	32 
Alkalini 	-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 	2.5 % 30 2 0 	32 
P-PO4 Cl !I 
- 
119 5Q 0 120 119 3.32 	2.8 % 64 3 0 	67 
P-PO4 C2 /I _7:P !o 28.5 28.5 1.39 	4.9 % 63 4 0 	67 
P-PO4 C3 j 7.O °I 
95.3 95.0 2.83 	3.0 % 65 2 0 	67 
P-PO4 C4 /I _LP !o 71.6 71.7 2.91 	4.1 % 65 2 0 	67 
Ptot Cl 178 7.0% 184 183 5.11 	2.8 % 66 4 0 	70 
Ptot C2 j9_% 49.1 49.2 2.65 	5.4 % 68 2 0 	70 
Ptot C3 7.0% 125 125 3.90 	3.1 % 69 1 0 	70 
Ptot C4 fl 10.0 % 84.2 84.3 4.21 	5.0 % 69 1 0 	70 
N-NH4 D1 125 10.0 % 131 131 7.38iiiI6 % 66 2 0 	68 
N-NH4 D2 10.0 % 86.2 86,7 4.93 	5.7 % 65 3 0 	68 
N-NH4 D3 _19L 15.0 % 41.5 41.7 5.96 	14.3 % 65 2 1 	68 
N-NO2+NO3  225 7.0 % 233 234 11.0 	4.7 0 60 4 0 	64 
N-NO2+NO3 D2 10.0 676 670 28.0 	4.2° 59 4 0 	63 
N-NO2+NO3 D3 10.0 502 502 14.6 	2.9 % 54 9 0 	63 
Ntot Dl /I 350 10.0% 360 362 36.3 	10.0 % 57 3 2 	62 
Ntot D2 j 10.0% 885 881 50.5 	
570 56 6 1 	63 
Ntot D3 /l 10.0 879 869 74 ii I I 1 	63 
Na E1 m !I 8 7.0 % 7.94 8.00 0.564 	7.1 % 53 0 0 	53 
Na E2 m /I 7.0% 4.27 4.30 0.201 	
470 49 4 0 	53 
Na 10.0 % 1.81 1.82 0.110 	6.0 % 49 4 0 	53 
Na E4 m /l 10.0 % 2.64 2.65 0.164 	6.2 % 51 2 0 	53 
K E1 m 2.5 7.0 % 2.48 2.48 0.142 	5.7%492 0 	51 
K E2 m 10.0 % 2.42 2.40 0.151 	6.3 % 49 2 0 	51 
iii K E3 m A 10.0 % 0.644 0.645 20 0.06 	9.6 % 49 1 1 	51 
K E4 m 11 10.0 % 1.13 1.13 0.0707 	6.3 % 49 2 0 	51 
Ca Ti m /I 12 5.0 % 12.0 12.0 0.425 	3.5 % 51 4 0 	55 
Ca E2 m !I 7.0 % 7.18 7.17 0.358 	5.0 % 52 3 0 	55 
Ca E3 m /I 7.0% 2.27 2.27 0.139 	6.1 % 50 5 0 	55 
Ca E4 m 7.0 % 4.84 4.83 0.305 	6.3 % 53 2 0 	55 
Mg E1 m 3.5 5.0 % 3.47 3.45 0.113 	3.3 % 50 4 0 	54 
Mg E2 m /I 3.49 0.231 	6.6%53 1 0 	54 
Mg E3 m A 10.0 % 1.15 1.14 0.0586 	5.1 % 48 5 1 	54 
Mg E4 m /I 10.0% 2.06 2.05 0.124 	6.0% 1 3 0 	54 
SO4-1 el I 	o 	I 	x 1.67 Yes 5.0 % 14.3 13.2 13.2 0.605 	4.6 % 29 0 0 	29 
SO4-1 E2 m /I II 	o 	x 	I 0.58 Yes 10.0 % 9.9 9.24 9.36 0.395 	4.2 % 27 2 0 	29 
SO4-1 E3 m /I II 	0 	IX 1.32 Yes 100' 3.6 3.18 3.18 0.242 	7.6 % 29 0 0 	29 
SO4-1 E4 m I 	o 	x 	I 0.48 Yes 10.0  7.4 6.99 7.06 0.297 	4.2 % 27 2 0 	29 
SO4-2 e1 m /1 5% i311  0.491 	3.7 % 28 3 0 	31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 	15.3 % 31 1 0 	32 
SO4-2 E3 m /I  15.0% 3.27 3.54 0.903 	25.5 % 27 2 3 	32 
SO4-2 E4 m /I _________ Q_% ____  6.94 6.95 0.628iii9.0 % 28 3 1 	32 
CI el m !I I 	I I x0 I I -0.20 Yes 7.0 % 7 7.02 7.10 0.418 	5.9 % 60 2 2 	64 
Cl E2 m /I I I 	xO I I -0.26 Yes 5.3 5.40 5.44 0.444 	8.2 % 61 3 2 	66 
CI E3 m911 I I 	x~ I I 0.22 Yes 15.0% 2.6 2.70 2.69 0.379 	14.1 % 61 2 3 	66 
CI E4 m91 I I I 	x o I I I -0.37 Yes 10.0 % 3.9 4.01 4.05 0.364 	9.0 % 61 2 3 	66 
F Fl jI1 I IX 	0 I I I -0.81 Yes 1088 10.0 % 1000 1 080 1 070 35.4 	3.3 % 43 5 0 	48 
F F2 pil I I I 	o I I 	X I 2.71 Yes 10.0% 230 177 181 24.1 	13.3 % 47 1 0 	48 
F F3 pil I I I 	0 x I 	• I 0.56 Yes 10.0 % 380 362 360 24.5 	6.8 % 45 3 0 	48 
F F4 /I I I I 	xo I I I -0.26 Yes 10.0 % 670 700 688 47.9 	7.0 % 46 2 0 	48 
Fe-1 G1 /1 400 10.0% 403 408 12.1 	3.0 % 37 0 0 	37 
Fe-1 G2 /I 10.0 % 731 732 22.1 	3.0 % 36 1 0 	37 
Fe-1 G3 p911 15.0 % 1 230 1 230 36.1 	2.9 % 35 1 0 	36 
Fe-1 G4 /l 15.0 % 439 441 12.8 	2.9 % 36 1 0 	37 
Fe-2 G1 pJl 400 10.0 % 390 391 26.6 	6.8 % 32 1 0 	33 
Fe-2 G2 10.0 % 696 690 52.7 	7.6 % 31 2 0 	33 
Fe-2 G3 /I 15.0 % 750 814 311 	38.2 % 33 0 0 	33 
Fe-2 G4 /I 15.0% I 	261 286 112 	39.2% 33 0 0 	33 
Mn-1 G1 j11 350 10.0 % I 	353 353 12.2 	3.5 % 30 1 0 	31 
Mn-1 G2 p911 10.0 % 216 217 8.00 	3.7 % 29 2 0 	31 
Mn-1 G3 /I 15.0 % 167 166 12.2 	7.3 % 30 1 0 	31 
Mn-1 G4 ig/I I 15.0 % 74.0 73.3 4.69 	6.4 % 30 1 0 	31 
Mn-2 G1 pi1 350 10.0 % 347 344 11.0 	3.2 % 32 4 0 	36 
Mn-2 G2 p11 10.0 % 213 212 10.3 	4.9 % 34 2 0 	36 
Mn-2 G3 p9II 15.0 % 115 116 6.88 	5.9 % 33 3 0 	36 
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pH al I 	I 	I 	x 	I 	I -0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I 	o 	X I 	I 	I 0.67 Yes 3.0 % 7.56 7.42 7.41 0.126 l.7% 77 3 0 80 
pH A3 I 	I 	I 	o 	X 	I I 0.40 Yes 3.0 % 6.68 6.60 6.60 0.108 l.6% 76 3 0 79 
Conductivity Al mS/m I 	I 	I 	X 	o 	II 	I -0.60 Yes 7.39 5.0 % 7.17 7.49 7.49 0.190 2.5% 73 7 0 80 
Conductivity A2 mS/m I 	I 	X 	o 	I 	I -1.05 Yes  !o 19.9 21.0 21.0 0.630 3.0% 75 5 0 80 
Conductivity A3 mS/m I 	I 	X 	0 	I 	I 	I -0.48 Yes  2i'° 13.08 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B1 mmol/l 1.14 __9_!o 1.13 1.12 0.0222 2.0% 30 3 0 33 
Alkalinity-1 B2 mmol/I  10.0% 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolll  I0.0% 0.220.220.0 7 3.6%l0 34 
Alkalini 	-1 B4 mmol/l  10.0% 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 Bt mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalini 	-2 B2 mmol/l 0.332 0.0187 5.6% 32 0 0 32 
Alkalinity-2 B3 mmol/l 10.0 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mm01/I 10.0 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 C1 /I 119 5.0 % 120 119 3.32 2.8 % 64 3 0 67 
P-PO4  _z_ _/o 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 !I ±21° 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 / 7.0 % 71.6 71,7 2.91 4.1 % 65 21 lo 67 
Ptot C1 178 7.0 % 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 10.0 % 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 7.0 L 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 
JA 
10.0 % 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 125 10.0 % 131 131 7.38 5.6 66 2 0 68 
N-NH4 D2 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 15.0 % 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 P 225 7.0 % 233 234 11.0 4.7 % 60 4 10 64 
N-NO2+NO3 D2 /1 10.0 % 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /I 10.0 % 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 I 	I 	I 	ox 	I 	I 	I 0.26 Yes 350 10.0 % 359 360 362 36.3 10.0 % 57 3 2 62 
Ntol D2 I 	I 	I X 	o 	I I -0.77 Yes 10.0 % 813 885 881 50.5 5.7 % 56 6 1 63 
Ntot _2__!9!!_ II 	X 	0 	I 	I -0.96 Yes 10.0 % 786 879 869 74.4 8.6 % 59 3 163 
Na E1 m P 8 ±Q' 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m 7.0 % 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m A 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E7 m 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m A j_% 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 _0!  1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 _!!9L! 12 5.0 % 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m _71° 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m 7% 2272.70. 6.1%50 5 0 55 
Ca E4 m /1 _L2 !o 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m A 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m A 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m 10.0 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /1  10% 2.0 2.05 0.124 6.0%5130 54 
SO4-1 5.0 °/ 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1  j_% 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 mj 10% 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1  10.0 6.99 7.06 0.297 4.2 I 0 29 
SO4-2 e1 m i2 °i° 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m !I 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m !I 10.0 11111 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl e1 m 7.0 % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m A 10.0 % 5.4 115.44  0.444 8.2 % 61 3 2 66 
Cl E3 m /I 15.0 % 2.70 2.69 0.379 14.1 % 61 2 jjj66 
CI E4 m/1 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 J9fl 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I 10.00/0  177 181 24.1 13.3% 47 1 0 48 
F F3 A 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 /I 10.0 % 700 688 47,9 7.0 % 46 2 0 48 
Fe-1 G1 F911 I 	I 	I 	0 	X 	I 	I 	I 0.50 Yes 400 10.0 % 420 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /1 I 	I 	I 	Xo 	I 	I 	I -0.22 Yes 10.0 % 716 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 03 /I I 	I 	I 	X 	III 0.00 Yes 15.0 % 123öf 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 1l I 	I 	I 	Xo 	I 	I 	I -0.17 Yes 15.0 % 430 1 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 pf1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 /I 10.0 % T 	696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /i 15.0 % 750 814 311 38.2% 33 0 0 33 
Fe-2 04 /i 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 ji1 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 pJl 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 
31 
Mn-2 G1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 ppil 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 j911 15.0 % 115 116 6.88 5.9% 33 3 0 36 
Mn-2 	G4 pgil 15.0% 61.0 	61.2 4.71 7.7% 34 2 0 36 
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pH al I 	I 	Xo 	I 	I -0.19 Yes 6.87 1.5% 6.85 6.86 6.67 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I 	OXI 1.7 % 77 3 0 80 
H A3 I 	I 	o 	X 1 	1 	1 0.76 Yes 3.0 % 6.75 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductive Al mS/m o X 0.97 Yes 7.39 5.0 % 7.75 7.49 7.49 0.190 2.5° 73 7 0 80 
ConductivityA2 mS/m I 	I 	o 	X 	I 0.57 Yes 5.0 % 21.6 21.0 21.0 0.630 3.0  
Conductive A3 mS/m I 	I 	X 	o 	I -0.45 Yes 50% 13.1 13.4 13.4 0.613 46' 78 2 0 80 
Alkalini 	-1 Bl mmol/I 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/l 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA 10.0 % 0.228 0226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 84 mmol/I 10.0% 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 mmolA I 	I I OX 1 0.35 Yes 1.14 5.0 % 1.16 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmol/l I 	I I X I -0.06 Yes 10.0% 0.33 0.333 0.332 0.0187 5.6° 32 0 0 32 
Alkalini 	-2 B3 mmol/l I 	I I Xo I I -0.15 Yes 10.0 % 026 0.264 0.264 0.0168 6.4° 32 0 0 32 
Alkalinity-2 B4 mmol/l I I 	I X I -0.09 Yes 10.0 % 0.46 0.464 0.464 0.O 1 iiIio 30 2 0 32 
P-PO4 C1 i JI I o IX 2.35 No 119 _:P_°':° 133 120 119 3.32 2.8° 64 3 0 67 
P-PO4 C2 I 	I I o I I I X 4.06 No 7.0 % 36.6 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I 	I I ox I I 0.15 Yes 7.0 % 96 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 i I 	I I o X 1 I 0.86 Yes 7.o °i 76 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot 21 I 	I I OX  I 1 I 0.16 Yes ___j % 180 184 183 5.11 2.8° 66 4 0 70 
Ptot C2 !I I 	I I o I I 	X I 2.58 No j9_% 61.9 49.1 49.2 2.65 5.4° 68 2 0 70 
Plot C3 /l I X I -0.11 Yes 7.0 % 124 125 125 3.90 3.1 ° 69 1 0 70 
Ptot C4 /l I 	I _I_2 I 1 I 0.28 Yes 10.0 % 86.7 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 /I I 	I o I 	X 1 1 1.84 Yes 125 10.0 % 148 131 131 7.38 56° 66 2 0 68 
N-NH4 _!__LL  I o I I X4. No 10.0 % 128 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 /l I I o I 	X 1 I 1.58 Yes 51.6 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 /I I I o I 	X I 1.59 Yes 225 LP L"° 250 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /l I I Xo I 1 -0.28 Yes 651.5 676 670 28.0 42° 59 4 0 63 
N-NO2+NO3 D3 /1 I I 	o X I I 0.44 Yes j_% 524 502 502 14.6 2.9 °/ 54 9 0 63 
Ntot D1 A X 1 0 I -3.60 No 350 10.0 % 224 360 362 36.3 10.0° 57 3 2 62 
Ntot D2 /I XI __I___2___ I I -3.01 No 10.0 616 885 881 50.5 5.7°/ 56 6 1 63 
Ntot D3 /I I I Xo  I -0.49 Yes 10.0 % 826 879 869 74.4 8.6 ° 59 3 1 63 
Na E1 m I X 	0  1 1 -0.89 Yes 8 7.0 % 7.5 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I I Xo I I I -0.17 Yes 7.0 % 4.25 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m oX I I 0.16 Yes 10.0 % 1.85 1.81 1.82 0.110 6.0 °/ 49 4 0 53 
Na E4 m !I I I o X I I 0.75 Yes 10.0 % 2.85 2.64 2.65 0.164 6.2 °/ 51 2 0 53 
K E1 m A I I 0  1 I X 9.71 No 2.5 7.0 % 4.2 2.48 2.48 0.142 5.7° 49 2 0 51 
K E2 	___!:!1!L o I I X 6.25 No 10.0 % 3.9 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m !I I 0  1 1 X 5.50 No 10.0% 1 0.644 0.645 0.0620 9.6° 49 1 1 51 
K E4 m /I I o I I X 6.81 No 10.0 % 1.9 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /l I o IX 6.50 No 12 5.0% 15.9 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m 11 I I o I I 	X 2.85 No 7.0 % 8.6 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m I I I 	X o I -0.44 Yes 7.0 % 2.2 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m /I I o X 1 1.09 Yes  4.84 4.83 0.305 6.3% 53 2 0 55 
Mg E1  X 1 1.14 Yes 3.5 5.0 % 3.7 3.47 3.45 0.113 3.3%50 4 0 54 
Mg E2  X 0  -1.98 Yes 10.0 % 2.8 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 _T! I 	I 	X 1 	o 1 1 -1.32 Yes  10.0%0  1.15 1.14 0.0586 5.1% 48 5 1 54 
Mg E4 m /I I 	I 	X I 	a I 1 1 -1.22 Yes 10.0 % 1.8 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el mgil I 	I I 	Xo I I I -0.27 Yes 5.0 % 13.02 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 mgil I I 	o IX  I 1 1.15 Yes 10.0 % 10.44 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m A I 	I I 	o 	X I I I 0.64 Yes 10.0% 3.384 3.18 3.18 0.242 7.6% 29 0 0 29 
SO4-1 E4 mgR I 	I I 	OX  I I I 0.13 Yes 10.0 % 7.155 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m !I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /l 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /I I I I 	o 	X 0.95 Yes 7.0 % 7.57 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /l I I I 	oX 	I I 	I 0.38 Yes 10.0 % 5.645 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m !I I I I 	o 	X 	I I 	I 0.50 Yes 15.0 % 2.89 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 mg/1 I I I 	o 	XI I 	I 0.70 Yes 10.0 % 4.335 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 /1 I I I 	X 	I I 	I -0.07 Yes 1088 10.0 % 1080 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 pgil I I I 	0 	I I 	X 2.98 Yes 10.0 % 235 177 181 24.1 13.3 % 47 1 0 48 
F F3 pgIl I I I 	o 	IX • 1.25 Yes 10.0 % 405 362 360 24.5 6.8 % 45 3 0 48 
F F4 n I I I 	o 	XI I 	I 0.73 Yes 10.0 % 738 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /I 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pgl 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ugh 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /l 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /I I 	I 	I 	X 	I 	II 0.13 Yes 400 10.0 % 405 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 02 igil I 	I 	I 	X 	o 	I 	I 	I -0.57 Yes 10.0 % 651 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 p911 I 	I 	I 	o 	I 	X 	I 2.04 Yes 150% 1063 750 814 311 38.2% 33 0 0 33 
Fe-2 G4 /I I 	I 	I 	o 	I 	I 	IX 3.29 Yes 15.0 % 427 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /I 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /I 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 pg11 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 A 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Cl pgII I 	II 	X 	I 	I 0.06 Yes 350 10.0 % 352 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 A I 	II 	OX 	I 	II 0.24 Yes 10.0 % 217 213 212 10.3 4.9% 34 2 0 36 
Mn-2 G3 /l I 	I 	I 	o 	XI 	I 	I 0.80 Yes 15.0 % 130 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 A I 	I 	I 	OX 	I 	I 	I 0.31 Yes 15.0 % 64 61.0 61.2 4.71 7.7 % 34 2 0 36 
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pH al 6.87 1.5 % 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 3.0% 7.4 41 0.126 1.7 % 77 3 0 80 
pH A3 _19 jo 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m 7.39 5.0 % 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivi A2 mS/m 5.0 / 21.0 21.0 0.630 30 0/ 75 5 0 80 
Conductivity A3 mS/m 5.0 % 13.4 13.4 0.613 4.6/ 78 2 0 80 
Alkalini 	-1 B1 mmol/I 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 0.228 0226 0.00807 3.6 % 33 1 0 34 
Alkalinity-1 B4 mmol/1  0427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkallnl 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6% 32 0 0 32 
Aikallnity-2 B3 mmolA 10.0 % 0.264 0.264 0.0168 6.4% 32 0 0 32 
Alkalinity-2 84 mmolA 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 cl 119  120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 !I 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 ill 7.0 % 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 7.0 % 71.6 71.7 2.91 4.l%65 2 0 67 
Ptot C1 A I I o X I I 0.48 Yes 178 __L90 184 184 183 5.11 2.8 % 66 4 0 70 
Ptot C2 /l I °X I I 0.16 Yes 10.0 % 50 49.1 49.2 2.65 5.4% 68 2 0 70 
Plot C3 I X I I -0.11 Yes  _L:' 124 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 /l I I 	I X I -0.04 Yes 10.0 % 84 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 Dl j 0 	X1 0.72 Yes 125 10.0 % 134 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 I 0 	XI I 0.84 Yes 10.0 % 94 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 ii l0 	X I I 0.69 Yes 
_o 46 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 Dl /1 I I 	°X I I 1 0.32 Yes 225 7.0 % 230 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 02 /I I °X I I 0.22 Yes 10.0 685 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /I I X 0.00 Yes j% _  502 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 350 10.0% 360 362 36.3 10.0% 57 3 2 62 
Ntot D2 885 881 50.5 5.7 % 56 6 1 63 
Nlot D3 /I 10.0 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m /l 8 7.0 % 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m /I _L2 i4 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 !!!9!!_ 10.0% 1.81 1.82 0.110 
6.0% 49 4 0 53 
Na E4 m A 2.64 2.65 0.164 6.2 % 51 2 0 53 
K El m 2.5 ±9 Yo 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m !I 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 _!L_  10.0 0.644 0.645 0.0620 9.6 % 49 1 1 
51 
K E4 m 10.0 % 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca El mil 12 5.0 % 12.0 12.0 0.425  51 4 0 55 
Ca E2 m A _L2_4 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m /I 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m /I 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 !9!_  3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 
54 
Mg E2 m ll 10.0 % 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m /I 10.0 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m A 10.0 2.06 2.05 0.124 6.0 51 3 0 54 
SO4-1 el m 5.0  0.605 4.6 % 29 0 0 29 
SO4-1 E2 m fl 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m A 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I  11111  9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m /1 3.27 3.54 0.903 
SO4-2 E4 m A 
650%. 
6.95 0.628 9.0% 28 3 1 32 
CI e1 m /I 7.02 7.10 0.418 5.9°/, 60 2 2 64 
CI E2 m /I 5.40 5.44 0.444 8.2% 61 3 2 66 
CI E3 m /1 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m . 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /i 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 !I 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 /1 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 Iii1 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 GI igJl 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 02 igfl 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /I 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /l 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Cl /1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 /I 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 A 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl /I 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 Jgfl 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 1j911 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Gl pgfl 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 figl 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /I 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 	G4 pgIl 15.0% 61.0 61.2 4.71 7.7% 34 2 0 36 
LIITE 10/50 
RESULTS OF THE Interiaboratory Comparison 611997 Lab 50 



















pH al I 	°x 	C 	i 0.29 Yes 6.87 1.5 % 6.9 	6.86 	6.87 0.0318 0.5 % 78 	2 0 80 
pH A2 I 	x° 	I I  Yes 3.0 % 7.3 	7.42 	7.41 0.126 1.7% 77 	3 0 80 
H A3 I 	I 	I 	° 	x 	I 	I 	I 0.51 Yes 3.0 % 6.7 	6.60 	6.60 0.108 1.6% 76 	3 0 79 
Conductivity Al mS/m I 	I x 	I I 0.08 Yes 7.39 7.42 	7.49 	7.49 0.190 2.5 % 73 	7 0 80 
ConductivityA2 mS/m I 	I 	I 	Xo 	I 	I •0.24 Yes _p _o 20.75 	21.0 	21.0 0.630 3.0% 75 	5 0 80 
Conductivity A3 mS/m I I 	X 	I I 0,04 Yes 5.0 % 13.43 	13.4 	13.4 0.613 4.6 % 78 	2 0 80 
Alkalini 	-1 Bl mmolA 1.14 5.0 % 1.13 	1.12 0.0222 2.0 % 30 	3 0 33 
Alkalini 	-1 B2 mm°I/I 10.0 % 0.294 	0.295 0.00657 2.2% 31 	3 0 34 
Alkalini 	-1 B3 mmolA 10.0 % 0.228 	0.226 0.00807 3.6 % 33 	1 0 • 34 
Alkalini 	-1 B4 mmo[A 10.0 % Q4704 0.0103 2A%32 2 0 34 
Alkalini 	-2 Bl mm olA I 	I 	°X 	I I 0.18 Yes 1.14 5.0 % 1.15 	1.15 	1.15 0.0178 1.5 % 26 	6 0 32 
Alkalini 	-2 B2 mmoN I 	I 	I 	Xo 	I I -0.36 Yes 10.0 % 0.32 	0.333 	0.332 0.0187 5.6 % 32 	0 0 32 
Alkalini 	-2 B3 mmo[A I x° 	I 	I -0.15 Yes 10.0 % 0.26 	0.264 	0.264 0.0168 6.4 % 32 	0 0 32 
Alkalinity-2 B4 mmolll I 	I 	X 	I I -0.09 Yes 10.0 % 0.46 	0.464 	0.464 0.0116 2.5 % 30 	2 0 32 
P-PO4 Cl 119 5.0 % 120 	119 3.32 2.8 % 64 	3 0 67 
P-PO4 C2 /I  7.0% 28.5 	28.5 1.39 4.9 % 63 	4 0 67 
P-PO4 C3 /1 95.3 	95.0 2.83 3.0 % 65 	2 0 67 
P-PO4 C4 11 7.0 % 71.6 	71.7 2.91 4.1 % 65 	2 0 67 
Ptot C1 I I o x 	I I I 0.40 Yes 178 7.0 % 183 	184 	183 5.11 2.8 % 66 	4 0 70 
Plot C2 /I I I I XO 	I I I -0.24 Yes 10.0 % 48 	49.1 	49.2 2.65 5.4 % 68 	2 0 70 
Ptot C3 I x 	I 0.00 Yes 7.0 % 125 	125 	125 3.90 3.1 % 69 	1 0 70 
Ptot C4 A I I x 	I I I 0.08 Yes 10.0 % 85 	84.2 	84.3 4.21 5.0 % 69 	1 0 70 
N-NH4 D1 I IX_  3.20 No 125 10.0 165 	131 	131 7.38 5.6° 66 	2 0 68 
F4-NH4 _2_  ° 	1 I x 19.99 No 10.0 % 260 	86.2 	86.7 4.93 5.7 % 65 	3 0 68 
N-NH4 D3  26.11 No l5.0%2 41.5 	41.7 5.96 14.3° 65 	2 1 68 
N-NO2+NO3 Dt A I I °X 	I 0.32 Yes 225 7.0% 230 	233 	234 11.0 4.7 % 60 	4 0 64 
N•NO2+NO3 D2 x 	° 	I -0.70 Yes 10.0% 623 	676 	670 28.0 4.2 % 59 	4 0 63 
N-NO2+NO3 D3 A x I o I I -3.61 No 10.0 321 	502 	502 14.6 2.9 % 54 	9 0 63 
Ntot D1 A I x o I I -2.00 Yes 350 10.0 % 260 	360 	362 36.3 10.0 % 57 	3 2 62 
Nlol D2 I x 	I ° 	I I 2.59 No 10.0 % 653 	885 	881 50.5 5.7 % 56 	6 1 63 
Ntot D3 I x -1.25 Yes 10.0 % 760 	879 	869 74.4 8.6%59 3 1 63 
Na E1 m I ° I 	Ix 2.14 Yes 8 7.0 % 9.2 	7.94 	8.00 0.564 7.1%53 0 0 53 
Na E2 m !I I I I ° I 	x I I 1.66 Yes 7.0 % 4.6 	4.27 	4.30 0.201 4.7%494 0 53 
Na E3 m /I I I ° I 	x I 1.54 Yes 10.0 % 2.1 	1811 0.110 6.0%494 0 53 
Na E4 m !I I I I ° x I I 0.57 Yes 10.0 % 2.8 	2642 0.164 6.2%51 2 0 53 
K El m I I 	I ° I I x 3.43 No 2.5 7.0 % 3.1 	2.48 	2.48 0.142 5.7 % 49 	2 0 51 
I( E2  x I 1.25 Yes 10.0 % 2.7 	2.42 	2.40 0.151 6.3%49 051 
K E3 m I I Yes 10.0 % 0.8 	0.644 	0.645 0.0620 9.6%1 1 51 
K E4 m I 	I ° x I 	I I 0.62 Yes 10.0 % 1.2 	1.13 	1.13 0.0707 6.3% 49 	2 0 51 
Ca E1 m /I I 	I ° 	xl I 0.67 Yes 12 5.0 % 12.4 	12.0 	12.0 0.425 3.5%5140 55 
Ca E2 m /l I 	I °x I I 	I 0.26 Yes 7.0 % 7.3 	7.18 	7.17 0.358 50% 52 	3 0 55 
Ca E3 m A ( 	I x ° I 	I -0.44 Yes 7.0° 2.2 	2.27 	2.27 0,139 6.1 % 50 	5 0 55 
Ca E4 m /I I 	I ° x I 0.50 Yes 7.0 % 5 	4.84 	4.83 0.305 6.3%53 2 0 55 
Mg E1 m I 	I ° x I I 	I 0.57 Yes  % 3.6 	3.47 	3.45 0.113 3-3% 50 	4 0 54 
Mg E2 m /l I 	I ° x I I 	I 0.60 Yes 10.0 % 3.7 	3.55 	3.49 0.231  53 	1 0 54 
M E3 m I I 	OX  I I I 0.53 Yes 10.0 % 1,2 	1.15 	1.14 0.0586 5.1 % 48 	5 1 54 
Mg E4 m9/1 I I 	°X I I 0.24 Yes 10.0 % 2.1 	2.06 	2.05 0.124 6.0 % 51 	3 0 54 
SO4-1 el m I I 	° x I I I 0.61 Yes 5.0 % 13.6 	13.2 	13.2 0.605 4.6 % 29 	0 0 29 
SO4-1 E2 m 11 I I I 	° I 	x I I 1.65 No 10.0 % 10.9 	9.24 	9.36 0.395 4.2 % 27 	2 0 29 
SO4-1 E3 m /l I I I 	X 0 I I I 0.57 Yes 10.0 % 3 	3.18 	3.18 0.242 7.6 % 29 	0 0 29 
SO4-1 E4 m /I I I I 	0 X I I I 0.48 Yes 10.0 % 7.4 	6.99 	7.06 0.297 4.2 % 27 	2 0 29 
SO4-2 el m 1l 5.0 % 13.1 	13.2 0.491 3.7 % 28 	3 0 31 
SO4-2 E2 mg/1 10.0 % 9.53 	9.68 1.48 15.3 % 31 	1 0 32 
SO4-2 E3 m 15.0 % 3.27 	3.54 0.903 25.5 % 27 	2 3 32 
SO4-2 E4 m 10.0 % 6.94 	6.95 0.628 9.0 % 28 	3 1 32 
CI el m I I I 	° 	XI I I 0.80 Yes 7.0 % 7.5 	7.02 	7.10 0.418 5.9 % 60 	2 2 64 
CI E2 m 4 I I 	° 	x 	I I I 0.48 Yes 10.0 % 5.7 	5.40 	5.44 0.444 8.2 % 61 	3 2 66 
Cl E3 m A I I I 	°X 	I I I 0.27 Yes 15.0 % 2.8 	2.70 	2.69 0.379 14.1 % 61 	2 3 66 
Cl E4 mil I I I 	°X 	I I I 0.37 Yes 10.0 % 4.2 	4.01 	4.05 0.364 9.0 % 61 	2 3 66 
F Fl /I I I IX 	0 	I I I -0.63 Yes 1088 10.0 % 1020 	1 080 	1 070 35.4 3.3 % 43 	5 0 48 
F F2 I.J911 I I I 	0 	x I I 1.05 Yes 10.0 °/ 200 	177 	181 24.1 13.3% 47 	1 0 48 
F F3 1J9J1 I I I 	°X • 0.28 Yes 10.0 % 370 	362 	360 24.5 6.8 % 45 	3 0 48 
F F4 )l I I I 	X 	I I I -0.12 Yes 10.0 % 680 	700 	688 47.9 7.0 % 46 	2 0 48 
Fe-1 G1 ll 400 10.0 % 403 	408 12.1 3.0 % 37 	0 0 37 
Fe-1 G2 Ji1 10.0 % 731 	732 22.1 3.0 % 36 	1 0 37 
Fe-1 G3 Jg 15.0 % 1 230 	1 230 36.1 2.9 % 35 	1 0 36 
Fe-1 G4 A 15.0 % 439 	441 12.8 2.9 % 36 	1 0 37 
Fe-2 G1 JI I 	I 	I 	x 	° -0.38 Yes 400 10.0 % 385 	390 	391 26.6 6.8 % 32 	1 0 33 
Fe-2 G2 ughI I 	I 	IX 	o II -0.78 Yes 10.0% 636 	696 	690 52.7 7.6% 31 	2 0 33 
Fe-2 G3 ji1 I 	I 	x 	I 	0 	I 	I 	I -1.52 Yes 15.0 % 628 	750 	814 311 38.2 % 33 	0 0 33 
Fe-2 G4 igfl I 	I 	XI 	° II -1.21 Yes 15.0% 234 	261 	286 112 39.2% 33 	0 0 33 
Mn-1 G1 ugh 350 10.0% 353 	353 12.2 3.5 % 30 	1 0 31 
Mn-1 G2 JI 10.0 % 216 	217 8.00 3.7 % 29 	2 0 31 
Mn-1 G3 jgil 15.0 % 167 	166 12.2 7.3 % 30 	1 0 31 
Mn-1 G4 J1 15.0 % 74.0 	73.3 4.69 6.4 % 30 	1 0 31 
Mn-2 61 pgil II 	I 	°X 	I 	I 	I 0.23 Yes 350 10.0% 358 	347 	344 11.0 3.2% 32 	4 0 36 
Mn-2 G2 j1 I 	I 	I 	Xo 	I 	II -0.19 Yes 10.0 % 208 	213 	212 10.3 4.9 % 34 	2 0 36 
Mn-2 G3 /1 I 	I 	IX 	0 	I 	I 1 -0.63 Yes 15.0 % 105 	115 	116 6.88 5.9 % 33 	3 0 36 
Mn-2 G4 I 	I 	X 	0 	I 	I 	I -0.46 Yes 15.0 % 57 	61.0 	61.2 4.71 7.7 % 34 	2 0 36 
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Mean St.tlev. CV% 9 n 2 9 
3 S 
pH al 6.87 1.5 % 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 3.0 % 7.42 7.41 0.126 1.7 % 77 3 0 60 
H A3 _9_ o 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m 7.39 °1 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m 5.0 % 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m 5.0 % 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/I 1.14 _ :2° 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmcl/I 10.00 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 83 mmol/I 10.0% 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 84 mmol/I 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalinity-2 82 mmolA 10.0 °/ 0.333 0.332 0.0187 5,6 % 32 0 0 32 
Alkalini 	-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 119 5.0 % 120 119 3.32 2.8 °/ 64 3 0 67 
P-PO4 C2 JI 7.0 % 28.5 28.5  4 0 67 
P-PO4 C3 Lp 1° 95.3 _ 5.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 7.0 % 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot 21 P9/I 178 7.0 % 
184 183 5.11 2.8 % 66 4 0 70 
Plot C2 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 _L9 _!o 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 /I 10.0 % 84,2 84,3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 /I 125 10.0 % 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 10.0% 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 !I 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 225 7.0 % 233 234 11.0 4.7 % ii i4 0 64 
N-NO2+NO3 D2 /1 10.0 % 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 !I 10.0 % 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 !I 350 10.0 % 360 362 36.3 10.0% 57 3 2 62 
Ntot D2 /I 10.0 % 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /1 10.0% 879 869 74.4 8.6% 59 3 1 63 
Na E1 m A I I 	I 	xo 	I I -0.18 Yes 8 7.0 °/ 7.9 7.94 8.00 0.564 7.l%53 0 0 53 
Na E2 m /I X 	o -1.00 Yes  -f. 7 4.30 0.201 4.7% 49 4 0 53 
Na E3 m /l I 	I X 	o I I Yes 10.0 % 1.7 1.81 1.82 0.110 6O%49 4 0 53 
Na E4 m /l I 	I ox 	I I I 0.19 Yes 10.0 % 212. 2.65 0.164 6.2%51 2 0 53 
K E1 m o XI 1 1.71 Yes 2.5 7.0 % 2.8 2.48 2.48 0.142 5.7% 49 2 0 51 
K E2 m !I I 2 XI I 1.67 Yes 10.0 % 2.8 2.42 2.40 0.151 6.3% 49 2 0 51 
K E3 m A I I 	2_2c 1 I 0.85 Yes 10.0 0.7 0.644 0.645 0.0620 9.6% 49 1 1 51 
K E4 m I o I 	X 1.50 Yes 10.0 % 1.3 1.13 1.13 0.0707 6.3% 49 2 0 51 
Ca E1 m A I 	I X I I 0.00 Yes 12 5.0 % 12 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m I o X I I 0.86 Yes 7.0 % 7.6 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca I I 	I X o I -0.44 Yes 7.0 % 2.2 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m ll I o X I 0.50 Yes 7.0 % 5 4.84 4.83 0.305 6.3 % 53 2 0 55 
M E1 m I o X 0.57 Yes 3.5 5.0 % 3.6 3.47 3.45 0.113 3.3 % 50 4 0 54 
M E2 m I 	I I 	o x I I 0. Yes Q_% 3.7 3.55 3.49 0.231 6.6  
M E3 m /1 I 	I I __________9______i______9. 53 Yes 10.0 % 1.2 1.15 1.14 0.0586 5.1 °/ 485 1 54 
M9 Yes 10.0 % 2.1 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /I 10% 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m 11  10% 3.83. 0.242 
7.6%29 0 0 29 
SO4-1 E4 m A 10.0 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m /I 5.0% 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 !!9L! 9.53 
9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m 15.0 % 3.27 3.54 0.903 25.5%Y 2 3 32 
SO4-2 E4 m911 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /l 7.0 % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 mJ1 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m9)1 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /1 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 
0 48 
F F2 FJJ1 10.0 % 177 181 24.1 13.3 % 47 1 0 48 
F F3 1jj1 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 p9/I 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /I 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 J9fl 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 P 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /I 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 Ji1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 /I 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 pg11 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /1 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /I 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 pJ1 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /l 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 !1 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 Ji1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 j1 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 ughI 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 /l 15.0% 61.0 61.2 4.71 7.7% 34 2 0 36 
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pH al II I xo 	1 	I I -0.19 Yes 6.87 1.5% 	6.85 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 0 	x I 0.90 Yes 3.0 % 	7.61 7.42 7.41 0.126 1.7 % 77 3 0 80 
pH A3 I 	I I OX I 0.30 Yes 3.0 % 	6.66 6.60 6.60 0.108 ii i1.6 % 76 3 0 79 
Conductivity Al mS/m I I ox I 0.14 Yes 7.39 5.0% 	7.44 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivi A2 mS/m I xo -0.19 Yes 5.0 % 	20.8 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I I ox 	I I I 0.30 Yes 5.0 % 	13.6 13.4 11J13.4 0,613 4,6 % 78 2 0 80 
Alkalini 	-1 81 mmoUl I xo 	I I -0.35 Yes 1.14 5.0 % 	1.12 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I I X 0.00 Yes j _% 	0.295 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I I 	I I x 	I I I 0.09 Yes l0% 	0.228 0.228 0.226 0,00807 3,6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I I I x 	I I -0.05 Yes 10.0 % 	0.424 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 mmolA 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 mmol/I 0.333 0.332 0.0187 5.6 ° 32 0 0 32 
Alkalini 	-2 B3 mmol/I 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/1 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 C1 I x I I 1.34 Yes 119 _ :P1° 	111 120 119 3.32 2.6 % 64 3 0 67 
P-PO4 C2 /I I __x ___  7.0 % 	27 26.5 26.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /I I I I x o 	1 -0.60 Yes 7.0% 	91 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 /I I Ix o I I -0.74 Yes 7.0% 	68 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 A 2x 	I I 0.24 Yes 178 7.0 % 	181 184 183 5.11 2.8%66 4 0 70 
Plot C2 /I I °X 	I I 0.16 Yes 10.0 % 	50 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 A I x 	I I 0.00 Yes 7.0 % 	125 125 125 3.90 3.l%69 1 0 70 
Plot C4 ____ 2__________- 0.27 Yes 10.0% 	82 84.2 84.3 4.21 5.0%69 1 0 70 
N-NH4 D1 /I I I ox 	I I 0.16 Yes 125 10.0 % 	j _ 3 131 7.38 5.6%66 2 0 68 
N-NH4 D2 A 1 I I 	xo 	I I I -0.20 Yes 10.0 % 	85 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 I ox 	I I 0.37 Yes 15.0 % 	44 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 /I I I o Ix I 1.14 Yes 225 7.0% 	243 233 234 11.0 4.7% i60 4 0 64 
N-NO2+NO3 D2 A x I 0.12 Yes 10.0 % 	678 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 11 I I x 	I I I 0.10 Yes __ z[_ 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 I o I I 1.23 Yes 350 10.0 % 	393 360 362 36.3 10.0% 57 3 2 62 
Ntot D2 I x -0.07 Yes 10.0 % 	875 885 881 50.5 5.7% 56 6 1 63 
Ntot D3 /I I x0 I I 0.20 Yes 10.0 % 	852 879 869 74.4 8.6%59 3 1 63 
Na E1 m I x o I I -0.57 Yes 8 L90 	7.68 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m ll I I 	x 	o I I I -1.03 Yes 7.0 % 	3.99 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /I L IXO I I I -0.16 Yes 10.0 % 	1.79 1.81 1.62 0,110 6.0 % 49 4 0 53 
Na E4 ___!!__ I _  xO -0.19 Yes 10.0 % 	2.6 2.64 2.65 0.164  51 2 0 53 
K El m A I IX I I I 0.11 Yes 2.5 7.0 % 	2.52 2.413 2.48 0.142 5.7 % 49 2 0 51 
K E2 m /l I x I 	o I I -1.21 Yes 10.0 % 	2.11 2.42 iiii.40 0.151  49 2 0 51 
K E3 m I 	X 0 I I -0.54 Yes 10.0 % 	0.61 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m 1 I 	ox I I _Y3___  10.0 % 	1.17 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /l iiI x I 	o I I -1.17 Yes 12 5.0 % 	11.3 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 ___!B?! __ x 	o I I -1.12 Yes 7.0 % 	6.61 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m /l I IXO I I -0.38 Yes 7.0%2.l2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m I I x 	o I I -0.71 Yes 7.0 % 	4.59 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg Et m /I I I 	x I I 0.11 Yes 3.5 5.0 % 	3.52 3.47 3.45 0.113 
330 50 4 0 54 
Mg E2 m I I 	ox I I 0.26 Yes 10.0 % 	3.58 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m /I I o x 1 I 0.70 Yes 10.0 °/ 	1.22 1.15 1.14 0.0586 5.1%48 5 1 54 
Mg E4 m /I I I I 	o x I I 0.54 Yes 10.0 % 	2.16 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el mgJl I I 	xo I I I -0.30 Yes 5.0 % 	13 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 mgIl I I I 	xo I I I -0.30 Yes 10.0 % 	9.08 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m It I I I 	x I I I 0.00 Yes 10.0 % 	3.18 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m !I I I I 	xo I I 0.31 Yes 10.0 % 	6.84 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el nigh 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 mg/1 10.0% 9.53 9.68 1,48 15.3 % 31 1 0 32 
SO4-2 E3 m ll 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mgi 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m A I I 	I 	xo I I I -0.34 Yes 7.0 % 	6.93 7.02 7.10 0.418 5.9 % 60 2 2 64 
Cl E2 m /I I I 	I 	xo I I I -0.17 Yes 10.0 % 	5.35 5.40 5.44 0.444 8,2 % 61 3 2 66 
CI E3 m I 	I 	x I I I -0.07 Yes 15.0 % 	2.66 2.70 2.69 0.379 14.1 % 61 2 3 66 
Cl E4 m /I I I 	I 	xo I I I -0.35 Yes 10.0 % 	3.91 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl pg11 I I 	I 	x I -0.07 Yes 1088 10.0 % 	1080 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 I 	XI 	o I 	• I -1.33 Yes 10.0% 	157 177 181 24.1 13.3% 47 1 0 48 
F F3 pg11 I I 	x 	o I I I -1.00 Yes 10.0 % 	324 362 360 24.5 6.8 % 45 3 0 48 
F F4 pgfl I I 	Ix 	0 I I -0.63 Yes 10.0 % 	645 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl !1 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 !I 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 pgil 15.0 % I 	439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 pgfl I 	I 	I 	X 	I 	I 	I -0.10 Yes 400 10.0 % 	396 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2  I 	ox 	I 	I 	I 0.13 Yes 10.0 % 	699 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /I II 	I x 	o 	I 	I -0.75 Yes 15.0 % 	722 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 1.1911 I 	X 	0 I 	I -0.89 Yes 15.0 % 	248 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 pgJl 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 pgfl 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 !I 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 pgil 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /I I 	I 	I 	x 	I 	I 	I -0.06 Yes 350 10.0% 	348 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 n I 	I 	I 	x 	II 0.00 Yes 10.0 % 	212 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 pg I 	I 	I 	xo 	I 	I 	I -0.17 Yes 15.0 % 	113 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 pg1t I I 	x 	II -0.07 Yes 15.0 % 	60.6 61.0 61.2 4.71 7.7 % 34 2 0 36 
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. Assgned 	Target 
value 	dev. 
Lab ' s 
resurs 
Md. 	Mean St.tlev. CV%  
. 
Q 0 _ 
pH al I 	ox 	I 	I 	I 0.18 	Yes 6.87 	1.5 % 6.889 6.86 	6.87 0.0318 0.5 % 78 2 0 	80 
pH A2 I 	I 	ox 	I 	I 0.15 	Yes 3.0 % 7.444 7.42 	7.41 0.126 1.7% 77 3 0 	80 
H A3 X 	I li 0.05 	Yes 3.0 % 6.59 6.60 	6.60 0.108 1.6% 76 3 0 	79 
Conductivity Al mS/m I 	I 	X 	I 	Ij 0.05 	Yes 7.39 	5.0 % 7.41 7.49 	7.49 0.190 2.5 % 73 7 0 	80 
ConducUvty A2 mS/m I I 	o 	x I 0.67 	Yes 5.0 % 21.7 21.0 	21.0 0.630 3.0 % 75 5 0 	80 
Conductiv A3 mS/m I 	I 	I 	x 	I 	I 	I 0.00 	Yes 5.0 % 13.4 13.4 	13.4 0.613 4.6% 78 2 0 	80 
Alkalinity-1 B1 mmoUl 1.14 	5.0 1.13 	1.12 0.0222 2.0 % 30 3 0 	33 
Alkalini 	-1 B2 mmoUl 10.0 % 0.294 	0.295 0.00657 2.2 % 31 3 0 	34 
Alkalini 	-1 B3 mmol/I 10.0% 0.228 	0.226 0.00807 3.6 % 33 1 0 	34 
Alkalini 	-1 B4 mmol/I  _______________i_ _o 0.427 	0.426 0.0103 2.4%32 2 0 	34 
Alkalini 	-2 B1 mmol/I I ox 	I 0.18 	Yes 1.14 1.15 1.15 	1.15 0.0178 15% 26 6 0 	32 
Alkalini 	-2 B2 mmolJ1 I I ox 	I I 0.33 	Yes 10.0 % 0.343 0.333 	0.332 0.0187 5.6 % 32 0 0 	32 
Alkalini 	-2 B3 mmol/1 I I ox 	I 0.38 	Yes  0.274 0.264 	0.264 0.0168 6.4 % 32 0 0 	32 
Alkalini 	-2 B4 mmoI1 I I ox 0.26 	Yes 10.0% 0.476 0.464 	0.464 0.0116 2.5%30 20 32 
P-PO4 C7 /l I I o x I 0.67 	Yes 119 	5.0 % 123 120 	119 3.32 2.8 % 64 3 0 	67 
P-PO4 C2 11 I I xo 	I I -0.25 	Yes 7.0 % 28 28.5 	28.5 1.39 49 °  63 40 67 
P-PO4 C3 4 ox I 0.15 	Yes 7.0 % 96 95.3 	95.0 2.83 3.0 % 65 2 0 	67 
P-PO4 C4 71 I o x I I 0.66 	Yes 7.O °A 75 71.6 	71.7 2.91 4.1 % 65 2 0 	67 
Plot Cl lI I o x I I 0.56 	Yes 178 	L2 lo 185 184 	183 5.11 2.8 % 66 4 0 	70 
Plot C2 ox I 0.16 	Yes 10.0 % 50 49.1 	49.2 2.65 5.4 % 68 2 0 	70 
Plot C3 /l I ox I 0.23 	Yes 7.0 % 127 125 	125 3.90 3.1 % 69 1 0 	70 
-- Plot C4 !I I x I -0.04 	Yes  9% 84 84.2 	84.3 4.21 5.0 % 69 1 0 	70 
N-NH4 D1 /I 125 	10.0 % 131 	131 7.38  
N-NH4 gfl p_% 86.2 	86.7 4.93 5.7 % 65 3 0 	68 
N-NH4 D3 41.5 	41.7 5.96 14.3 % 65 2 1 	68 
N-NO2+NO3 Dt /I 225 ±2°_k  233 	234 11.0 4.7 % 60 4 0 	64 
N-NO2+NO3 D2 fl 676 	670 28.0 4.2 % 59 4 0 	63 
N-NO2+NO3 D3 !I 10.0 % 502 	502 14.6 2.9 % 54 9 0 	63 
Ntot D1 !I 350 	10.0 % 360 	362 36.3 10.0  
Ntot D2 10.0 881 50.5 5.7 % 56 6 1 	63 
Ntot D3 10.0 % 879 	869 74.4 8.6° 59 3 1 	63 
Na E1 m /I 8 	7.0 % 7.94 	8.00 0.564 7.1 % 53 0 0 	53 
Na E2 m /1  4.30 0.201 4.7 % 49 4 0 	53 
Na E3 m ll 10.0 % 1.81 	1.82 0.110 6.0 % 49 4 0 	53 
Na E4 m 10.0 % 2.64 	2.65 0.164 6.2 % 51 2 0 	53 
K E1 m A 2.5 	7.0 % 2.48 	2.48 0.142 5.7 % 49 2 0 	51 
K E2 m A 10.0 % 2.42 	2.40 0.151 6.3 % 49 2 0 	51 
K E3 m 10.0 % 0.644 	0.645 0.0620 9.6 % 49 1 1 	51 
K E4 m j_% 1.13 	1.13 0.0707 6.3 % 49 2 0 	51 
Ca E1 m 12 	5.0 % 12.0 	12.0 0.425 3.5 % 51 4 0 	55 
Ca E2 m ll  7.17 0.358 5.0 % 52 3 0 	55 
Ca E3 m 7.0 % 2.27 	2.27 0.139 6.1 % 50 5 0 	55 
Ca E4 m A 4.84 	4.83 0.305 6.3% 53 2 0 	55 
M E1 m ll 3.5 	5.0 % 3.47 	3.45 0.113 3.3 % 50 4 0 	54 
M E2 m 3.55 	3.49 0.231 6.6 % 53 1 0 	54 
M -ii E3 m /I j_% 
1.15 	1.14 0.0586 5.1 % 48 5 1 	54 
Mg E4 m /I 2.06 	2.05 0.124 51 3 0 	54 
SO4-1 e1 m /l 5.0 % 13.2 	13.2 0.605 4.6 % 29 0 0 	29 
SO4.1 E2 m /1 j_% 9.24 	9.36 0.395 4.2 % 27 2 0 	29 
SO4-1 E3 m 10.0 % 3.18 	3.18 0.242 7.6 % 29 0 0 	29 
SO4-1 E4 m 11 10.0 6.99 	7.06 0.297 4.2 % 27 2 0 	29 
SO4-2 el mgA 5.0 % 13.1 	13.2 0.491 3.7% 28 3 0 	31 
SO4-2 E2 m /I 10.0 % 9.53 	9.68 1.48 15.3 % 31 1 0 	32 
SO4-2 E3 m /I 15.0 % 3.27 	3.54 0.903 _!°' 27 2 3 	32 
SO4-2 E4 m 10.0 % 6.94 	6.95 0.628 9.0 % 28 3 1 	32 
CI el m911 7.0 % 7.02 	7.101 0.418 5.9 % 60 2 2 	64 
CI E2 m9/1 10.0 % 5.40 	5.441 0.444 8.2 % 61 3 2 	66 
CI E3 m11 15.0% 2.70 	2.69 0.379 14.1 % 61 2 3 	66 
CI E4 m9/1 10.0 % 4.01 	4.05 0.364 9.0 % 61 2 3 	66 
F F1 /1 1088 	10.0% 1 080 	1 0701 35.4 3.3 % 43 5 0 	48 
F F2 p911 10.0 % 177 	181 24.1 13.3 % 47 1 0 	48 
F F3 pfl 10.0% 362 	360 24.5 6.8% 45 3 0 	48 
F F4 /I 10.0 % 700 	688 47.9 7.0 % 46 2 0 	48 
Fe-1 G1 /1 400 	10.0 % 403 	408 12.1 3.0 % 37 0 0 	37 
G2 II 10.0 % 731 	732 22.1 3.0 % 36 1 0 	37 
G3 /1 15.0 % 1 230 	1 230 36.1 2.9 % 35 1 0 	36 
G4 11 15.0 % 439 	441 12.6 2.9 % 36 1 0 	37 
Cl ji1 II 	Ix 	o 	II -0.75 	Yes 400 	10.0 % 370 390 	391 26.6 6.8 % 32 1 0 	33 
G2 iJ I 	I 	I 	X 	0 	I 	I -0.54 	Yes 10.0 % 653 696 	690 52.7 7.6 % 31 2 0 	33 
G3 J9J1 I 	I 	x 	o 	I 	I 	I -0.93 	Yes 15.0 % 701 750 	814 311 38.2 % 33 0 0 	33 j
el., 
04 !1 I 	I 	x! 	o 	I 	I 	I -1.33 	Yes 15.0 % 229 261 	286 112 39.2 % 33 0 0 	33 
G1 J9i1 350 	10.0 % 353 	353 12.2 3.5 % 30 1 0 	31 
G2 /1 10.0% 216 	217 8.00 3.7% 29 2 0 	31 
G3 /1 . 166 12.2 7.3% 30 1 0 	31 
G4 ll 15.0% 0 
 
74.0 	73.3 4.69 6.4 % 30 1 
G1 ll I 	I 	x 	I 	I -0.03 	Yes 350 	10.0 % 0 
 
349 347 	344 11.0 3.2 % 32 4 
G2 /l I 	x 0.05 	Yes 10.0 % 0 	36 
 
213 213 	212 10.3 4.9 % 34 2 
G3 1j911 I 	I 	x 	I 	I 	I -0.06 	Yes 15.0 % 115 115 	116 6.88 5.9 % 33 3 0 	36 
Mn-2 G4 /I II 	I 	ox 	I I 0.20 	Yes 15.0 % 63 61.0 	61.2 4.71 7.7 % 34 2 0 	36 
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pH al I 	xo 	I 	I -0.19 Yes 6.87 1.5 % 6.85 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H ii I I 	ox 	I 	I 	I 0.27 Yes 3.0 % 7.47 7.42 7.41 0.126 1.7% 77 3 0 80 
H A3 I 	I 	X 	I 	I 	I -0.10 Yes 3.0 % 6.58 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity Al mS/m I 	X I 	I -0.11 Yes 7.39  7.49 7.49 0.190 2.5% 73 I7I 0 80 
Conductive A2 mS/m I 	x 	0 	I 	I 	I 0.88 Yes 5.0 % 20.08 21.0 21.0 0.630 _3.0% 5 0 80 
ConductivityA3 mS/m I I 	ox 0.34 Yes 13.63 13.4 13.4 0.613 4.6 % 2 0 80 
Alkalini 	-1 B1 mmol/I 1.14  1.13 1.12 0.0222 2.0 % 3 0 33 
Alkalini 	-1 B2 mmol/1 10.0 % 0.294 0.295 0.00657 2.2% 3 0 34 
Alkalini 	-1 B3 mmol/I 10.0 % 0.228 0.226 0.00807 3.6% 
[26 
 
1 0 34 
Alkalini 	-1 B4 mmol/1 10.0 % 0.427 0.426 0.0103 
_ 
_ 
2.4 % 2 0 34 
Alkalini 	-2 B7 mm2Ul I I ox 	I I 1 0.21 Yes 1.14 5.0 % 1.152 1.15 1.15 0.0178 1.5 % 6 0 32 
Alkalini 	-2 B2 mmoU1 I x o -0.48 Yes 10.0 % 0.316 0.333 0.332 0.0187 5.6 % 0 0 32 
Alkalini 	-2 mm2LA I x 0  I I •0.57 Yes 10.0% 0.249 0.264 0.264 0.0168 6.4% 0 0 32 
Alkalini 	-2 mmolA I x 0 I I -0.39 Yes 10.0 % 0.446 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl A I x 	o I I -0.84 Yes 119 5.0 % 114 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 
KB4 
 /I I I x 	o I I -0.75 Yes 27 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4  11 I I x 	o 1 1 -0.75 Yes 7.0% 90 95.3 95.0 2.83 3.0% 65 2 0 67 
P-PO4 I I x 	o I I -0.74 Yes  71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot  !I I I I x I I 0.00 Yes 178 7.0% 178 184 183 5.11 2.8% 66 4 0 70 
Plot I I x 	I 0 I -1.67 Yes 10.0 49.1  68 2 0 70 
Plot C3 /1 I x I o I I -1.14 Yes 7.0 % 115 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 /l I x I o I I -1.22 Yes 10.0 % 74 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 /I I I ox I I 0.32 Yes 125 100% 129 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 /I I I x o I I -0.54 Yes l0.0%8 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 /I I x 	0 	I I -0.91 Yes  j_% 36 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 j/I 225 7.0% 233 234 47 % 60 4 0 64 
N-NO2+NO3 D2 10.0 % 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 11 10.0 % 502 502 14.6 2.9 % 54 9 0 63 
Ntot Dl !I 350 10.0% 360 362 36.3 10.0 % 57 3 2 62 
Ntot i9&iiii 10.0 % 885 881 50.5 5.7 %5.7 iiI 6 1 63 
Ntot D3 10.0 % 879 869 74.4 8.6%59 3 1 63 
Na E1 m /I I I 0 	I x 	I 	1 1.43 Yes 8 7.0 % 8.8 7.94 8.00 0.564 7.l%53 0 0 53 
Na E2 m A I I 0 I x 3.32 No 7.0 % 5.3 427 4.30 0.201 47% 49 4 0 53 
Na E3 m 11 I I 0 I 	x 	I 2.47 No 10.0 % 2.27 1.81 1.82 0.110 6.0%49 4 0 53 
Na E4 m I I 0 x 	I 1.89 Yes 10.0 % 3.15 2.64 2.65 0.164 6.2%51 2 0 53 
K E1 m /l I I x I I 0.11 Yes 2.5 7.0 % 2.52 2.48 2.48 0.142 5.7%49 2 0 51 
K E2 m /l I I xo I I •0.17 Yes 10.0 % 2.36 2.42 2.40 0.151 6.3%49 2 051 
K E3 m /l I I 	OX____  I I 0.39 Yes 10.0 % 0.67 0.644 6450D620 9.6%49 1 1 51 
K E4 m ox 1 0.27 Yes 10.0 % 1.16 1.13 1.13 0.0707 6.3%49 2 0 51 
Ca E1 m I I 	o x I I 0.62 Yes 12 5.0 % 12.37 12.0 12.0 0.425  
Ca E2 m /l I 	o x I I I 0.42 Yes 7.0 % 7.38 7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3 m A I 	0 I x 2.20 Yes 7.0 % 2.62 2.27 2.27 0.139 6.1%50 5 0 55 
Ca E4 m /1 I I 	0  I x 2.25 Yes 7.0 % 5.59 4.84 4.83 0.305 6.3%53 2 0 55 
Mg E1 m A I I 	x 0 I 3.26 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg x o -0.40 Yes 10.0 % 3.35 3.55 3.49 0.231 6.6 % 53 10 54 
Mg E3 m I I x 0 I I -0.53 Yes 10.0 % 1.08 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /1 I I x0 I I -0.15 Yes 10.0 % 2.02 2.06 2.05 0.124 6.0 % 51 30 54 
SO4-1 el m /l I x I I I -0.08 Yes _ 95 13.15 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m 11 I _l X I I -0.10 Yes 10.0 % 9.27 9.24 9.36 0.395 27 2 0 29 
SO4-1 E3 m /I l X 0.00 Yes 10.0 % 3.18 3.18 3.18 0.242 7.6 °/ 29 0 0 29 
SO4-1 E4 m911 . I I 	XO I -0.23 Yes 10.0 % 6.9 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el 
_ 
m 11 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /1 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m/1 
_
15.0 % 3.27 354 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m/1 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m!1 I xo Yes 70% 6.97 7.02 7.10 0.418 5.9% 60 2 2 64 
CI E2 m /I I I 	x I I I Yes 10.0% 5.45 5.40 5.44 0.444 8.2% 61 3 2 66 
CI E3 m /1 x I I Yes 15.0% 2.73 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m I x I I 
1026 
Yes 10.0 % 4.03 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 A I I 	x I I Yes 1088 10.0% 1100 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 x I Yes 10.0% 161 177 181 24.1 13.3% 47 1 0 48 
F F3 /1 I I 	ox I I  I Yes 10.0 % 367 362 360 24.5 6.8 % 45 3 0 48 
F F4 /l I I 	I 	ox I I I 0.26 Yes 10.0 % 706 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gl /I 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 igfl 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 pIl 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /1 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 )1 I 	I I 	0 	X 	I 	I 1.08 Yes 400 10.0 % 443 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 )1 I 	II 	0 	I x 	I 	I 1.20 Yes 10.0% 773 696 690 52.7 7.6% 31 2 0 33 
Fe-2 G3 /1 I 	I 	I 	0 I 	IX 5.62 Yes 15.0 % 1500 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 A I 	I 	I 	0 	I 	IX 4.27 Yes 15.0% 469 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl A 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 jIi 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /I 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Gl /I I 	I 	Ix 	D 	I 	I -0.86 Yes 350 10.0 % 320 347 344 11.0 3.2 k 32 4 0 36 
Mn-2 G2 pi1 II 	I 	xo 	I 	I -0.33 Yes 10.0 % 205 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /I I 	I 	I 	ox 	I 	I 	I 0.29 Yes 15.0 % 121 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 /I I 	I 	I 	0 	x I 	I 	I 	0.85 Yes 15.0 % 69 61.0 	61.2 4.71 7.7 % 34 2 0 36 
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pH al I 	I 	I 	x 	I 	I 	I -0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 x I 	I 	o 	I L 16 No 3.0 % 6.93 7.42 7,41 0.126 1.7 % 77 3 0 80 
H A3  I 	o -2.17 No 3.0 % 6.17 6.60 6.60 0.108 1.6 % 76 3 0 79 
ConductivityAl mS/m I 	I 	Ix 	0 -0.81 Yes 7.39 5.0/n 7.09 7.49 7,49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m I 	I 	x 	o 	I -0.95 Yes 5.0% 20 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I 	I x 	o -1.64 Yes 5.0 % 12.3 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 inmoln 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmOUl 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 10.0 % 0.228 0.226 0.00807 3.6  
Alkalini 	-1 B4 mmol/I 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/l I I I X 0.00 Yes 1.14 5.0 % 1.14 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkallnity-2 B2 mmol/I I I I xo I I -0.21 Yes 10.0 % 0.325 0.333 0.332 0.0187 5.6 °/ 32 0 0 32 
Alkalini 	-2 B3 mmolll I I I xo I -0.34 Yes 10.0 % 0.255 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 84 inmoll/ xo 0.17 Yes 10.0 % 0.456 0.464 0,464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl I x 	I 0.00 Yes 119 5.0 % 119 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 /1 I I xo 	I I -0.30 Yes 7.0 % 27.9 28.5 28.5 1.39 4.9%634 67 
P-PO4 C3 I xo 	I I -0.14 Yes 7.0 % 94.1 95.3 95.0 2.83 3.0% 65 2 0 67 
P-PO4 C4 A I I I xo 	I I I -0.62 Yes 7.0 % 68.6 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 I I I ox I 0.32 Yes 178 7.0 °/ 182 184 183 5.11 2.8% 66 4 0 70 
Ptot C2 JI I I I xo 	I I -0.14 Yes 10.0 % . 	48,5 49.1 49.2 2.65 54%j 70 
Ptot C3 A I I x 	I I 0.00 Yes 7.0 % 125 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 /l x 	I -0.11 Yes 10.0 % 83.4 84.2 84.3 4.21 5.0%l 0 70 
N-NH4 D1 A I l _9_( _Y2_  125 10.0% 133 
131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 A I I x 	I 0.03 Yes 10.0 % 87 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 I _9_( 0.85 Yes 15.0% 47 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 /l I I I 	x 	I I -0.06 Yes 225 7.0 °/ 224 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 !I I x 1 I 	o 	I I I -2.18  524 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /I Ix I I 	o -2.77 No 10.0 363 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 !I I I I 	o 	I I I 3.11 Yes 350 10.0 % 459 360 362 36.3 100% 57 3 2 62 
Ntot D2 I I I 	o 	I x 	I I 1.46 Yes 10.0% 1010 885 881 50.5 5.7% 56 6 1 63 
Ntot D3 /I I o x I 0.49 Yes 10.0 % 912 879 869 74.4 8.6%593 1 63 
Na E1 x 3.00 Yes 8 7.0% 9.68 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m !I o x 0.73 Yes 7.0 °/ 4.52 4.27 4.30 0.201 4.7%_40 53 
Na E3 m I I I 	o 	x I I I 0.82 Yes 10.0 % 1.97 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m A I I I 	o 	x I I I 0.79 Yes 10.0 % 2.86 242 0.l46 % 51 2 0 53 
K E7 m I x 1 ___9_________- 1.20 Yes 257.0%2 2A82. 0.142 5.7 % 49 2 0 51 
K E2 m /I _____9_I_______  I I 0.21 Yes 10.0%24 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I OX 	I 0.93 Yes 10.0 % 0.705 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m /I I I 	o x I 	I 0.62 Yes 10.0 % 1.2 1,13 1.13 0.0707 6.3 49 2 0 51 
Ca E1 m I I I 	xo 	I I -0.17 Yes 12 5.0 % 11.9 12.012 0.425 3.5 % 514 0 55 
Ca E2 m A I 	xo 	I -0.14 Yes 7.0%7.17.187.70.3 5.0 % 52 3 0 55 
Ca E3  x o 	I I I -0.44 Yes 7.0 % 2.2 2.27 2.27 0.139 6,1 % 50 5 0 55 
Ca E4 m !I I I 	x I 	o 1 I I -1.27 Yes  _9% 4.4 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg xo I I -0.34 Yes 3.5 6.0 % 3.44 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg I I I 	x I I 0.00 Yes 10,0 % 3,49 __A 0.231 6.6 % 53 1 0 54 
Mg x 1 -0.09 Yes 10.0 % 1.13 1.15 1.14 0.0586 51° 48 5 1 54 
Mg E4 m !I I 	x I 0.05 Yes 10.0 % 2.06 2.06 2.05 0.124  
SO4-1 el m 5.0 % 13.2 13.2 0.605 46' 29 0 0 29 
SO4-1 E2 m A 10.0 % 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /1 10.0% 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m911 10.0 % 6.99 
7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m911 x I 	o 	I -1.21 Yes 5.0 % 12.4 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m11 XI 	II 	o 	I 	I 	I -4.21 Yes 10.0 % 5.6 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m911 15.0 % < 3.27 3.54 0.903 25.5 % 27 2 3 32 
504.2 E4 m /i I 	I 	x 	o I I I -0.94 Yes 10.0 % 6.3 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el mfl I 	I 	I x 	o I I 0.82 Yes 7.0 % 6.69 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m A I 	I 	IX 	0 I -0.68 Yes 10.0 % 5.07 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /I I 	I 	IX 	0 I 0.69 Yes 15.0% 2.41 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m A I 	I 	x 	0  I I I 1.04 Yes 10.0 % 3.63 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 /i I 	I 	I 	xo -0.17 Yes 1088 10.0 % 1070 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I I 	I 	x 	o I I I -1.05 Yes 10.0% 162 177 181 24.1 13.3% 47 1 0 48 
F F3 p911 I 	I 	I 	xo I I I -0.28 Yes 10.0 % 350 362 360 24.5 6.8 % 45 3 0 48 
F F4 igI1 I 	I 	I 	x I I I 0.04 Yes 10.0 % 685 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 pJ1 I 	I 	I 	x I I I 0.00 Yes 400 10.0 % 400 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 igil I I 	xo I I I -0.16 Yes 10.0 % 720 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ugh II 	I 	xo I I I -0.16 Yes 15.0 % 1200 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /i I 	I 	I 	x I I I -0.08 Yes 15.0 % 436 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /i 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 A 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /1 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 pgil 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Cl /l I 	I 	x 	 I 0.11 Yes 350 10.0 % 354 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 id1 I 	I 	I 	xo 	I -0.14 Yes 10.0 % 214 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 ugh1  I 	ox 	I 	I 0.20 Yes 15.0 % 171 167 166 12.2 7.3 % 	30 	1 0 31 
Mn-1 G4 !1 I 	I 	I 	ox 	I 0.25 Yes 15.0 % 76 74.0 73.3 4.69 6.4 % 	30 	1 0 31 
Mn-2 G1 /1 350 10.0 % 347 344 11.0 3.2 % 	32 	4 0 36 
Mn-2 G2 /I 10.0 % 213 212 10.3 4.9 % 	34 	2 0 36 
Mn-2 G3 /I 15.0% 115 116 6.68 5.9% 33 	3 0 36 
Mn-2 G4 F911 15.0% 61.0 61.2 4.71 7.7 % 	34 	2 0 36 
LIITE 10/56 
RESULTS OF THE Interlaboratory Comparison 6/1997 _________I Lab 56 
Variable Test Unit -3s 	-2s 	-1s 	0 	is 	2s 	35 Z -value 
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pH al I 	x 	I 0.00 Yes 6.87 1.5 % 6.87 6.86 6.87 0.0318 0.5 % 78 2 0 80 
p1-f A2 I ox 	I 	I 0.27 Yes 3.0 % 7.47 7.42 7.41 0.126 1.7%773 0 80 
H A3 I 	I 	ox 	I 	I 0.20 Yes 3.O% 6.64 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity Al mS/m I OX I 2 Yes 7.39 5.0 % 7.47 7.49 7.49 0.190 2.5% 73 7 0 80 
Conductivity A2 mS/m I 	I 	x 	II 0.00 Yes 5.0% 21 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 mS/m I 	I 	0 	x 1.04 Yes 5.0% 14.1 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol8 1.14 5.0 % 1.13 JJ2  0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmolA 10.0 °/ 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mm2i I ox 	I I 1 0.18 Yes 1.14 5.0 % 1.15 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmolA I OX 0.24 Yes 10.0 % 0.34 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalinity-2 B3 mmoU! I I o x 	I I I 0.61 Yes 10.0 % 0.28 0.264 0.264 0.0168 6.4% 32 0 0 32 
Alkalinity-2 B4 mm2L I I x 	I I I 0.13 Yes 0.47 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 Cl !I o x 1 I 0.64 Yes 119 5.0 % 122.8 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 !I I  i I ox I I 0.24 Yes 7.0 % 28.97 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 /I I I X I I 0.05 _2!____i % 95.35 95.3 95.0 2.83 3.0% 27i 
P-PO4 C4 x I 0.06 Yes 7.0 % 7202. 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plat C1 !I I I I o x I I 0.75 Yes 178 7.0% 187.4 184 183 5.11 2.8% 66 4 0 70 
Plot C2 A I I ox 0.14 Yes 10.0 % 49.88 49.1 49.2 2.65 5.4%68 2 0 70 
Plot C3 I ox 	I I I 0.21  126.8 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 I x 	0 I -0.65 Yes 10.0 % 78.86 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 Dt o x 	I 1.12 Yes 125 10.0 % 139 131 131 7.38 5.6%66 2 0 68 
N-NH4 D2 11 I OX I I 0.61 Yes 10.0 °/ 92 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 I x 	I I I 0.05 Yes 15.0 °/ 42 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 _9!L xo I I 0.19 Yes 225 M0 222 233 234 11.0 4.7 % 60 4 0 
64 
N-NO2+NO3 D2 !I I ox I I 0.13 Yes 10.0 % 679 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 I I x I I 0.12 Yes 110O 508 502 502 14.6 2.9 % 54 9 0 63 
Ntot j!I I o x 2.91 Yes 350 10.0 % 452 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 I I X I I 0.12 Yes 10.0 % 892 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /I x I -0.12 Yes 10.0 % 859 879 869 74.4 8.6 % 59 3 1 63 
Na Et m I I x 	o 	I I -1.00 Yes 8 7.0 % 7.44 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I 1 	x 	o 	I I -0.40 Yes 7.0 % 4.18 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m I 	X o I -0.38 Yes 10.0 1.75 1.81 1.82 0.110  
Na E4 m !I I I 	xo 	1 I -0.15 Yes 10.0 % 2.61 242. 0.164 6.2 % 51 2 0 53 
K E1 m I I x 	o 	I I -0.97 Yes 2.5 7.0 % 2.33 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m I OX_____. Yes 10.0 % 2.52 2.42 2.40 0.151 6.3 49 2 
0 51 
K E3 ___!LL I I I 	o I 	I x 1 2.31 Yes 10,0% 0.794 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m /I I o x I 0.44 Yes  10.0% 1.18 1.13 1.13 0.0707 6.3° 49 2 0 51 
Ca E1 m !I I o I 	I I x 11.83 No 12 5.0 % 19.1 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 __!9& I o I 	I I x 8.23 No  7.0%11.37.1 7.170.3 5.0 % 52 3 0 55 
Ca E3 m /I I o I I x 8.56 No 7.0 % 3.63 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 _!L!_  I o I I x 8.22 No 7.0 % 7.61 4.84 4.83 0.305 6.3 % 53 2 0 
55 
Mg El m I x 1 	o 1 1 -1.26 Yes 3.5 5.0 % 3.28 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m /1 x o I -0.52 Yes 10.0 % 3.31 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m /I I X I I I 0.09 Yes 10.0 % 1.15 1.15 1.14 0.0586 5.l%48 5 
1 54 
Mg E4  ox I I 0.15 Yes 10.0 % 2.08 2.06 2.05 0.124 6.0%i 3 0 54 
SO4-1 el m /l 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /I 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m /I 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 mgIl 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m /I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I I 	I 	I 	0 2.40 Yes 10.0 % 12 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mgJl I 	I 	I 	o XI 2.75 Yes 15.0 % 5 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /I I 	I 	I 	o 1.08 Yes 10.0 % 7.7 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /I 
eIII, 
7.0 % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /I I I I 	X 0  I -0.44 Yes 10.0 % 5.2 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m )1 I I I 	XO I -0.30 Yes 15.0 % 2.57 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m A I I I 	X  o I -0.37 Yes 10.0 % 3.9 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /I I I I 	X I 1 0.02 Yes 1088 10.0 % 1090 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 I I I 	X I I I 0.06 Yes 10.0 % 180 177 181 24.1 13.3 % 47 1 0 48 
F F3 /I I I I 	X  I I I 0.00 Yes 10.0 % 360 362 360 24.5 6.8 % 45 3 0 48 
F F4 I I I 	X I I I 0.03 Yes 10.0 % 690 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 61 /l I I o X I I I 0.83 Yes 400 10.0 % 433 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 Jg11 I I I 	o x I I 0.44 Yes 10.0 % 764 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /I I I I 	x I I I 0.00 Yes 15.0 % 1230 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 Jgi1 I I I 	ox I I I 0.36 Yes 15.0 % 465 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Gl pg11 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 igil 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 ugh 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl /i 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 pg11 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Cl igII I 	I 	I 	xo 	I 	I 	I -0.14 Yes 350 10.0 % 345 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /I I I 	x 	I 	I 	I -0.09 Yes 10.0 % 210 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 igI1 I 	I 	I 	xo 	I 	I 	I -0.17 Yes 15.0% 113 115 116 6.88 5.9% 33 3 0 36 
Mn-2 G4 IJOJI I 	I 	I 	xo 	I 	I 	I 	0.13 Yes 15.0 % 60 	61.0 61.2 4.71 7.7 % 34 2 0 36 
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pH I 	ox 	I I 0.29 Yes 6.87 1.5 % 6.9 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H I 	I 	ox 	I L 0.36 Yes 3.0 % 7.49 7.42 7.41 0.126 1.7 % 77 3 0 60 
H I 	I 	o x 	I j. 0.51 Yes 30% 6.7 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conducliv !Slm I 	I 	o 	I x 	I 1.27 Yes 7.39 _ :P _!..Q 7.86 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conducliv mSlm 
CA2 
I 	I 	I 	ox 	I 	I 0.29 Yes  _ 9! 21.3 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity mS/m I 	I 	o 	xI 	I 	I 0.75 Yes 5.0 % 13.9 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini mmolR 1.14 5.0% 1.13 1.12 0.0222 2.0% 30 3 0 33 
Alkalini mmolll 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 83 mmolll  9 _% 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmolll  ________ 9 _% __  0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 !!i ox 	I I 0.18 Yes 1.14 5.0 % 1.15 1.15 1.15 0.0178 1.5  
Alkalini 	-2 B2 mmol/l I I °X 	I I 0.33 Yes 10.0 % 0.343 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalinity-2 B3 mmol/I I I OX 	I I I 0.30 Yes 10.0 % 0.272 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I ox I 0.17 Yes 10.0 % 0.472 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 /1 I I x o I I -0.49 Yes 119 5.0 % 116.1 120 119 3.32 2.8%64 3 0 67 
P-PO4 C2 I I I x 0.05 Yes 7.0 % 28.6 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 4 I xO 0.27 Yes 7.0 % 93.2 95.3 95.0 2.83 3.0%652 0 67 
P-PO4 C4 I I I X 	I 0.06 Yes 7.0 % 72 71.6 71.7 2.91 4.l%652 0 67 
Ptot Cl !I I I I xo 	I I -0.30 Yes 178 7.0 % 174.3 184 183 5.11 2.8% 66 4 0 70 
Plot C2 /I I x 	o I -1.00 Yes 10.0 % 44.3 49.1 49.2 2.65 5.4% 68 2 0 70 
Plot C3 I x o 	I I -0.62 Yes 7.0 % 119.6 125 125 3.90 3.1% _l 070 
Plot C4 A I I x o -0.51 Yes 10.0 °/ 80 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 I I I o x 	I I 0.88 Yes 125 10.0 % 136 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 j I I I OX 	I 	I I 0.61 Yes 10.0 % 92 86.2 86.7 4.93 
5.7% 65 3 0 68 
N-NI-14 D3 I o x I 1.63 Yes 15.0 % 51.9 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1  I 0 	Ix 	I 1 1.14 Yes 225 _L2 !o 243 233 234 ti i60 4 0 64 
N-NO2+NO3 D2 J9LL  I I I o x 	I 1.03 Yes  739 676 
670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 !I I o I 	x 2.01 No 10.0 % 603 502 502 14.6 2.9% 54 9_ I 101 63 
Mot D1 /I 350 l0% < 360 362 36.3 10.0 % 57 3 2 62 
Ntol 02 /I 10.0 % < 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 10.0  74.4 8.6 % 59 3 1 63 
Na E1 m A I I xo 	I 1 -0.18 Yes 8 7.0 % 7.9 7.94 8.00 0.564 7.1 % 53 00 53 
Na E2 m /I I ox I 0.33 Yes 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /1 I I I x I -0.11 Yes 10.0 % 1.8 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m I I I x o 	I I -0.53 Yes 10.0 % 2.51 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m /1 I x~ 	I I 0.34 Yes 2.5 7.0 % 2.44 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m /I I x I I 0.13 Yes 10.0 % 2.43 2.42 2.40 0.151 
530 49 2 0 51 
K E3 _!r!!!_ I o x I 0.48 Yes 10.0 % 0.676 
0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m 11 I I I 	x I I -0.09 Yes 10.0% 1.12 1.13 1.13 0.0707 6.3%49 2 0 51 
Ca E1 m /I I I I 	ox 0.17 Yes 12 5.0 % 12.1 12.0 12.0 0.425 3.5% 51 4 0 55 
Ca E2 m /1 I o x I 0.40 Yes 7.0 % 7377.1 7.17 0.358 5.0%52 3 0 55 
Ca E3 m/I I Ix 	o I -0.69 Yes 7.0% 2.16 2.27 2.27 0.139 6.l%50 5 0 55 
Ca E4 m I I 	xo I I I -0.30 Yes 7.0 % 4.73 4.84 4.63 0.305 6.3%53 2 0 55 
M E1 m /I X I I 0.06 Yes 3.51 3.47 3.45 0.113 3.3%__4 0 54 
Mg xo I I I -0.23 Yes 10.0 % 3.41 3.55 3.49 0.231 6.6%531 0 54 
M E3 m A I I 0 	x I I 0.70 Yes 10.0 % 1.22 1.15 1.14 0.0586 5.1%j 1 54 
Mg ox I I 0.20 Yes 10.0 % 2.09 2.06 2.05 0.124 6.0%51 3 0 54 
SO4-1 e1 m /I I IX o I I -1.82 Yes 5.0 % 12 13.2 13.2 0.605 4.6% 29 0 0 29 
SO4-1 E2 m /I I I i 	xo i i -0.22 Yes 10.0 % 9.15 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m !I I I 	x 	o I I I -1.01 Yes 10.0 % 2.86 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4.1 E4 m)1 I I 	IX 	0 I I I -0.67 Yes 10.0 % 6.59 6.99 7.06 0.297 4.2 % 27 2 0 29 
504.2 el m A 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 mi1 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m21 15.0 % 3.27 3.54 0.903 25.5 % 27 2 
3 32 
SO4-2 E4 m !I 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl el m !I I I I 	x I I I 0.04 Yes 7.0 % 7.12 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /I I I I 	x I I -0.11 Yes 10.0 % 5.38 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m A I I I 	x I 0.12 Yes 15.0 % 2.74 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m9)1 I I I 	xo I I I -0.12 Yes 10.0 % 4 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl Jgi1 I I I 	Ox I I I 0.16 Yes 1088 10.0 % 1105 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 I I 	x o I I -0.55 Yes 10.0 % 171 177 181 24.1 13.3 % 47 1 0 48 
F F3 igI1 I I I 	o x I I I 0.39 Yes 10.0 % 374 362 360 24.5 6.8 % 45 3 0 48 
F F4 ox I I I 0.28 Yes 10.0 % 707 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl A 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 pgil 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 pgil 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 pgil 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 pg11 I 	I 	I 	X 	I 	I 0.10 Yes 400 10.0 % 404 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 JgIl I 	II 	o 	x 	I 	II 0.58 Yes 10.0 % 730 696 690 52.7 7.6 k 31 2 0 33 
Fe-2 G3 /1 I 	II 	xo 	I 	I 	I -0.19 Yes 15.0 % 791 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 JI I 	I 	I 	x 	o 	I -0.54 Yes 15.0 % 263 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /I 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /1 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 1j911 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 GI j11 I 	II 	xo 	I 	I 	I -0.26 Yes 350 341 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /1 I 	I 	I 	x 	III 0.05 Yes  213 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 fl I 	I 	I 	ox 	I 	I 	I 0.23 Yes g5.0  120 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 I 	I 	I 	ox 	I 	I 	I 0.20 Yes  63 61.0 61.2 	4.71 7.7 % 34 2 0 36 
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pH al 6.87 1.5 °I° 6.86 6.67 0.031 B 0.5 % 78 2 0 80 
H A2 ___________y 3.0 ____i. 7.41 0.126 1.7% i 
H A3 ___________e/____• 3.0 60 6.60 0.108 1.6%76 ö79 
Conductivity Al mS/m 7.39 5O/ 7.49 7.49 0.190 2.5 % 73 7 0 80 
ConductivityA2 mS/m _9O/ 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m 5.0 % 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mm2Ul 1.14 5.0 1.13 1.12 0.0222 2.0% 30 3 0 33 
Alkalini 	-1 B2 mmol/I 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/l j9_% 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I j_% 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 82 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalinity-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I j_% 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 /I 119 5.0 % 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 /I 7.0 % 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /1 7.0% 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 /I 7.0% 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot Cl /I 178 7.O 'Y0 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 10.0 % 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 /I 70'V5 125 125 3.90 3.1 % 69 1 0 70 
Plot  10.0 % 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 /I 125 10.0 131 131 7.38 5.6 % 66 2 0 68 
N-NH4  86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 !I 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 /l  233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 71 10.0 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /I j_% 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 /I 350 10.0 % 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 /I 10.0  881 50.5 5.7 % 56 6 1 63 
Ntot D3 /I 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m 87j% 7.948.000.64 7.1% 53 0 
0 53 
Na E2 !0!! 4.27 4.30 0.201 4.7 % 49 4 
0 53 
Na E3 m 11 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m 11 10.0 % 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m 257% 2A82.4802 5.7%49 2 0 51 
K E2 m /I 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m 10.0 % 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m 10.0 % 1.13 1.13 0.0707 6.3%49 2 0 51 
Ca E1 m /l 12 5.0 % 12.0 12.0 0.425 3.5% 51 4 0 55 
Ca E2 m /I 7.0 % 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m !I 7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m _z2 _o 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m /l 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m /l 10.0 % 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m /l 10.0 % 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /I 10.0% 2.06 2.05 0.124 6.0%51 3 0 54 
SO4-1 el m A I 	I 	I 	0 	x 	I 	I 0.91 Yes 5.0 % 13.8 13.2 13.2 0.605 4.6% 29 0 0 29 
SO4-1 I 	x 	o I -0.56 Yes 10.0 % 8.84 9.24 9.36 0.395 4.2%27 2 0 29 
SO4-1 E3 m !I Ix o 	I 	I 	I -2.01 Yes 10.0 % 2.54 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 I 	x 	0 I -2.08 No 10.0% 5.59 6.99 7.06 0.297 4.2% 27 2 0 29 
SO4-2 et m /I 5.0% 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m /I 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /I 10.0 % 6 6.95 0.628 9.0 % i3I 2 
CI e1  I I 	ox I 0.22 Yes 7.0 % 7.21 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m !I I xo I -0.18 Yes 10.0 % 5.34 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /l I I 	I 	xo I I I -0.25 Yes 15.0 % 2.59 2.70 2.69 0.379 14.1 % 61 2 3 I 	66 
CI E4 m !I I I 	I 	xo I I I -0.35 Yes 10.0 % 3.91 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 j9fl I I 	I 	x 	o I I -0.53 Yes 1088 10.0 % 1030 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 IJi1 I I 	I 	xo I I I -0.22 Yes 10.0 % 177 177 181 24.1 13.3 % 47 1 0 48 
F F3 IJI1 I I 	I 	x I I I 0.00 Yes 10.0 % 360 362 360 24.5 6.8 % 45 3 0 48 
F F4 /I I I 	I 	x I I 0.09 Yes 10.0 % 682 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gl /l 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /1 10.0 % 731 732 • 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ig11 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /1 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 p11 I 	II 	o 	x 	I 	I 1.13 Yes 400 10.0 % 445 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 i9O I I 	o 	IX 	I 	I 1.17 Yes 10.0 % 771 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 ig/I II 	I 	0 	I 	I 	IX 4.05 Yes 15.0 % 1308 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 pfl I 	I 	o II x 4.20 Yes 15.0 % 466 261 286 112 39.2 % 33 0 0 33 
Mn-1 Cl igfl 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 fl 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 ig/I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Gl A I 	I 	I 	x 	II 	I 0.06 Yes 350 10.0 % 348 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /1 I 	I 	I 	X 	0 	I 	I 	I -0.47 Yes 10.0 % 202 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 I.Ji1 I 	I 	I 	x 	I 	I 	I 0.06 Yes 15.0 % 117 115 116 6.88 5.9 % 33 3 0 36 
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' 	1 y 
Q 
pH al I 	I 	X 	I 0.00 Yes 6.87 1.5 % 6.87 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	I 	I 	x 	o -0.54 Yes 3.0%7.297. 7.41 0.126 1.7 % 77 3 0 80 
H A3 I 	I 	x 	o -0.61 Yes 3.0 % 6.48 6.60 6.60 0.108 1.6  
Conductivi Al SIM I 	xo I -0.22 Yes 7.39 5.0 % 7.31 7.49 7.49 0.190 2.5 % 73 7 0 60 
Conductivity A2 mS/m  o __ lx -0.86 Yes  !:9j'° 20.1 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/rn I 	I 	I 	OX 	I 0.45 Yes 5.0 % 13.7 13.4 13.4 0.613 4.6 % 78 2 0 60 
Alkalini 	-1 B1 mmolA 1.14 _ :P_! 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmolA  Q_% 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmolA _________ Q_% ___ 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkallnity-2 B7 mmoUl I I o x I 1 0.70 Yes 1.14 5.0% 1.18 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmolA I I xo 	I I I -0.36 Yes 10.0% 0.32 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmolA I I x o 	I I -0.42 Yes 10.0 % 0.253 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmol/I I I xo 	I I -0.24 Yes 10.0% 0.453 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl !I I 	I x o I I 4 Yes 119 5.0 % 111 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 /I x I 0 -3.26 No 7.0 % 22 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I I x 	o 0.75 Yes 7.0 % 90 95.3 95.0 2.83  
P-PO4 C4 A I I 	x o I 0.54 Yes 7.0 % 69 71.71. 2.91 4.1 % 652 0 67 
Plot Cl I I I 	xo I I I 0.24 Yes 176 7.0 % 175 184 183 5.11 2.6 % 66 4 0 70 
Plot C2 /I I 	I x 	I o I I -1.46 Yes 10.0 % 42 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 iL I 	I I x 	o I I I -0.69 Yes 7.0% 119 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 I x o I -0.51 _ X._  10.0 °/ 80 84.2 ___!• 4.21 5.0 % 69 1 0 70 
N-NH4 D1 A I 1 	o x I I I 0.48 Yes 125 10.0 % 131 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 I 	x I I 0.03 87 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 /1 I 	0 1 	x I 1.65 Yes 15.0 % 52 41.5 __ i•7 5.96 14.3% 65 2 1 68 
N-NO2+NO3  "L  1.14 Yes 225 7.0 % 243 233 234 11.0 47% 60 14 0 64 
N-NO2+NO3 D2 I 	ox 0.19 Yes  683 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 I I 	ox 0.26 Yes 10.0 % 515 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 I I 	OX I I 0.49 Yes 350 10.0 % 367 360 362 36.3 l0.0% 57 3 2 62 
Mot D2 I ox 0.24 Yes 10.0 % 902 885 881 50.5 5.7% 56 6 1 63 
Nlot D3 I ox I 1 0.17 Yes 10.0 % 884 879 869 74.4 8.6%59 3 1 63 
Na E7 m /I 8 7.0 % 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m !I 7.0 % 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m /I 10.0 % 2.64 2.65 0.164 6.2%512 53 
K El m 2.5 _ 7:2O 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m 10.0% 2.42 2.40 0.151 6.3% 49 2 0 51 
K E3 m 10.0 % 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m A liii iii.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /1 12 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 7.18 5.0 % 
Ca E3 m JI .27 2.27 0.139 6.1 % 50 5 0 55 
Ca  L484 .84 4.83 0.305 6.3 % 53 2 0 55 
M E1 m /l 3.5 .47 3.45 0.113 3.3 % 50 4 0 54 
M E2 m /I .55 3.49 0.231 6.6 % 53 1 0 54 
M E3 m 1.15 1.14 0.0586 5.1 % 48 5 1 54 
M E4 m !I 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 e1 _!P9! 5.0°h 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /I  10.0% 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 ii m A  9% 3.18 3.18 024 joi 
29 
SO4-1 E4 m (I 10.0 % 6.99 __7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m /I 5.0 % i 	13.1 i 132 0.491 i 	3.7 % 28 3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m /I 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m )1 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /i 7.0 % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m )1 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m /I 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m A 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl x 	 I -0.07 Yes 1088 10.0 % 1080 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I I 	I 	I 	0 	XI 	I 	I 0.72 Yes 10.0 % 194 177 181 24.1 13.3 % 47 1 0 48 
F F3 I 	I 	I 	o 	x 	I 	I 	I 	• 0.61 Yes 10.0 % 382 362 360 24.5 6.8 % 45 3 0 48 
F F4 R I 	I 	I 	o 	x 	I 	I 	I 0.44 Yes 10.0 % 718 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 01 gfl 400 10.0 k 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 jgi1 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /i 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /I 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 GI /i 400 10.0 % 390 391 26.6 6.8% 32 1 0 33 
Fe-2 G2 /I 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 !I 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 ughl 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 igi1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /l 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 igfl 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 pg11 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 gfl 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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pH al I 	II 	x 	o 	I 	II -0.58 Yes 6.87 1.5 % 6.81 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 IX 	o 	I 	I 	I Yes P1° 7.26 7.42 7.41 0.126 1.7% 77 3 0 80 
H 6.60 6.60 0.106 1.6% 76 3 0 79 
Conductivity Al mS/m I 	I 	Ix 	o 	I 	I 	I -0.87 Yes 7.39 5.0 % 7.07 7,49 7.49 0.190 2.5 % 73 7 0 80 
Conduc(Ivty mS/m II 	I 	xo 	I 	I 	I -0.16 Yes _ P1° 20.83 21.0 21.0 0.630 3.0% 75 5 0 80 
Conductivity A3 m/!! I 	I 	o 	x 	I 	I 1.09 Yes 5.0 % 14.13 13.4 13.4  78 2 0 80 
Alkalini 	-1 Bl mmol/I 1.14 _ P° 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/I 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmolll 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 Bl mmoi/I I I I X I I 0.00 Yes 1.14 5.0% 1.14 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 urmoln I I x 0 I -0.51 Yes 10.0 % 0.315 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 urmoll! ( I I xo I I -0.34 Yes j _% 0.255 0264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmoi/I I I I xo I I -0.19 Yes 10.0 % 0.455 0.464 0.464 0.0116 2,5 % 30 2 0 32 
P-PO4 C1 /1 I ox I 0.34 Yes 119 5.0 °/ 121 120 119 3.32 2.8 % 64 3 0 67 
P•PO4 C2 /I I I I o x 	I I 1.25 Yes 7.0 % 31 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /I I I I o x I I 0.41 Yes 7.0 % 97.7 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 !I I I x I 0.06 Yes 7.0 % 72 71.6 71.7 2,91 4.1 % 65 2 0 67 
Plot C1 /I I I I 0 x I I 0.48 Yes 178 7.0 % 184 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 /I I I I x 0 I I -0.45 Yes 10.0 % 47 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 4 I x I -0.11 Yes 7.0 % 124 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 !I I I xo 	I I -0.27 Yes  82 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 j o I x 1.36 Yes 125 l0% 142 131 131 7.38 5.6 ° 66 2 0 68 
N-NH4 D2 /I o x 	1 0.89 Yes 94.4 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 ll I I o 1 	x 	I 1.44 Yes  i!9% 50.7 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 Dl /I x 	I -0.06 Yes 225 7.0 % 224 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 x o 	I -0.54 Yes 634 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /I x o 	I -0.56 Yes 10.0 % 474 502 502 14.6 2.9% 54 9 0 63 
Nlot D1 /I 350 10.0 % 360 362 36.3 10.0 % 57 3 2 62 
Nlot D2 10.0 % 885 881 50.5 5.7 % 56 6 1 63 
Nlot D3 10.0 % 879 869 74.4 8.6%593 1 63 
Na E1 m !I x 	o 	I 	1 -1.07 Yes 8 7.0 % 7.4 7.94 8.00 0.564 7.l%530 0 53 
Na E2 m !I I 	x I 	I 0.00 Yes 7.0 % 4.3 4.27 4.30 0.201 4.7%494 0 53 
Na E3 m /I x -0.11 Yes 10.0 % 1.8 1.81 1.82 0.110 6.0%494 0 53 
Na E4 m I 	 x 	0 I -0.57 Yes 10.0 % 2.5 2.64 2.65 0.164 6.2%51 2 0 53 
K Et m /I 2.5 7.0 % ____ I ____a.4 2.48 0.142 5.7% i  49 2 0 51 
K E2 m 10.0 % 2.42 2.40 0.151 6.3% 49 2 0 51 
K E3 m /l 10.0 % 0.644 0.645 0.0620 9.6%49 1 1 51 
K E4 m 10.0 % 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m o x 1.83 Yes 12 5.0 % 13.1 12.0 12.0 0.425 3.5% 51 4 0 55 
Ca E2 m /I 1 x 	o I -0.70 Yes 7.0 % 627 7.17 0.358 5.0% 52 3 0 55 
Ca E3 m /I x 	o I -1.01 Yes 7.0 % 2.11 2.27 2.27 0.139 6.l%50 5 0 55 
Ca E4 m _ ' _ 2 _  I I -0.62 Yes 7.0  4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m !I I x o I I -1.66 Yes 3.5 5.0 % 3.21 3.47 3.45 0.113 3.3 % 50 4 0 54 
M E2 m x 0 I -0.57 Yes 10.0 % 3.29 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 m x 0 I I -0.53 Yes 10.0 % 1.08 1.15 1.14 0.0586 5.l%48 5 1 54 
Mg E4 m /1 I x 	o I I I -0.83 Yes 10.0 % 1.88 2.06 2.05 0.124 6.0%51 3 0 54 
SO4-1 el m 11 o x1 0.77 Yes 5.0 % 13.71 13.2 132 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m x I 0.13 Yes 10.0 % 9.48 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m ll I 	ox I 0.31 Yes 10.0 % 3.28 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m ox I 0.35 Yes 10.0 °/ 7.31 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el mI1 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 mgIi 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m !I 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl el mJl I I 	I 	o 	X I I I 0.64 Yes 7.0 % 7.42 7.02 7.10 0.418 5.9 % 60 2 2 64 
Cl E2 mail I 	o x I I I 0.46 Yes 10.0 % 5.69 5.40 5.44 0.444 8.2 % 61 3 2 66 
Cl E3 mglt I 	ox I I I 0.25 Yes 15.0 % 2.79 2.70 2.69 0.379 14.1 % 61 2 3 66 
Cl E4 mgJl I I 	I 	o 	x I I I 0.74 Yes 10.0 % 4.35 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /I I I 	I 	X I I 0.11 Yes 1088 10.0% 1100 1 080 1 070 35.4 % 43 5 0 48 
F F2 ii 11 I I 	I 	x 0 I I I -0.61 Yes 10.0% 170 177 181 24.1 13.3% 47 1 0 48 
F F3 /I I I 	x 	o I I I -1.03 Yes 10.0 % 323 362 360 24.5 8 % 45 3 0 48 
F F4 I 	x 	0 I I I -0.92 Yes 10.0 % 625 700 688 47.9 0 % 46 2 0 48 
Fe-1 01 /I 400 10.0 % 403 408 12.1 0 % 37 0 0 37 
Fe-1 G2 /I 10.0 % 731 732 22.1 0 % 36 1 0 37 
Fe-1 G3 19l1 15.0 % 1 230 1 230 36.1 9 % 35 1 0 36 
Fe-1 G4 1J911 15.0 % 439 441 12.8 9 % 36 1 0 37 
Fe-2 G1 ll II 	I 	xo 	I 	I 	I -0.30 Yes 400 10.0 % 388 390 391 26.6 8 % 32 1 0 33 
Fe-2 G2 /I I 	I 	I 	°X 	I 	I 	I 0.23 Yes 10.0 % 706 696 690 52.7 6 % 31 
%. 
 
2 0 33 
Fe-2 G3 ugh I x 	o 	I 	I 	I -0.52 Yes 15.0 % 751 750 814 311 2 33 0 0 33 
Fe-2 G4 I 	I 	I 	x 	o 	I 	I 	I -0.58 Yes 15.0 % 261 261 286 112 2 % 33 0 0 33 
Mn-1 Gl pgil 350 10.0 % 353 353 12.2 5 % 30 1 0 31 
Mn-1 G2 ll 10.0 % 216 217 8.00 7 % 29 2 0 31 
Mn-1 G3 ig/1 15.0 % 167 166 12.2 3 % 30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 4 % 30 1 0 31 
Mn-2 G1 I 	I 	x 	I 	I 0.06 Yes 350 10.0% 352 347 344 11.0 2 % 32 4 0 36 
Mn-2 G2 ll I 	I 	I 	°X I 	I 0.19 Yes 10.0% 216 213 212 10.3 9 % 34 2 0 36 
Mn-2 G3 /I I 	I 	I 	xo 	 I 0.17 Yes 15.0 % 113 115 116 6.88 9 % 33 3 0 36 




RESULTS OF THE Interlaboratory Comparison 611997 
Grubbs I Assigned Target 	Lab's 
Variable 	Test Unit 	-3s -2s -1s 0 ts 2s 35 Z-value Opt 	v alue dev. result 	Md. 	
Mean St.dev. CV% 
pH al I 	I 	x 	0 	I -0.39 Yes 6.87 __i_ _/o 6.83 	6.86 6.87 0.0318 0.5 % 78 	2 0 80 
H A2 I x 	o 	1 -0.81 Yes 3.0 % 7.23 	7.42 7.41 0.126 l.7%77 3 0 80 
H A3 I 	I 	x 	I 	I 0.10 Yes 3.0 % 6.62 	6.60 6.60 0.108 l.6%76 3 0 79 
Conduclivi Al mS/m I 	I 	X 	I 	I 	I 0.03 Yes 7.39 5.0 % 7.4 	7.49 7.49 0.190 2.5% 73 	7 0 80 
ConductivityA2 mS/m I 	x -0.10 Yes _c:' 20.9 	21.0 21.0 0.630 3.0 % 75 	5 0 80 
Conducuvi A3 mS/m I 	I 	I 	ox 	I 	I 	I 0.45 Yes 5.0 % 13.7 	13.4 13.4 0.613 4.6%78 2 0 80 
Alkalini 	-1 B1 mmol/I 1.14 _P°_'° 1.13 1.12 0.0222 2.0 % I ii33  
Alkalini 	-1 B2 mmolA 10.0 0.294 0295 0.00657 2.2 % 31 	3 0 34 
Alkalini 	-1 B3 mmoUl 10.0 % 0.228 0.226 0.00807 3.6 % 33 	1 0 34 
Alkalini 	-1 B4 mmolA 10.0 % 0.427 0.426 0.0103 2.4% 32 	2 0 34 
Alkalini 	-2 B1 in I I o I xl 2.81 No 1.14 5.0% 1.3 	1.15 1.15 0.0178 1.5% 26 	6 0 32 
Alkalini 	-2 82 mmol/I I I o x 	I 	I I 0.54 Yes 10.0 % 0.35 	0.333 0.332 0.0187 5.6% 32 	0 0 32 
Alkalini 	-2 83 mmolA I o x 	I I 0.98 Yes 10.0 % 0.29 	0.264 0.264 0.0168 6.4% 32 	0 0 32 
Alkalini 	-2 B4 mmoI I I ox I 0.34 Yes  0.48 	0.464 0.464 0.0116 2.5% 30 	2 0 32 
P-PO4 Cl !I I I I x 	o 	I I I :P• Ji1 Ji4 	120 119 3.32 2.8%64 3 0 67 
P-PO4 C2 I x I o I -1.25 Yes 7.0 % 26 	28.5 28.5 iii.39 
'0"° 63 	4 0 67 
P-PO4 C3 /1 I I x o I -0.60 Yes 7.0 % 91 	95.3 95.0 2.83 3.0% 65 	2 0 67 
P-PO4 C4 /l I I x o 	I I -0.54 Yes _L95 69 	71.6 71.7 2.91 4.1 % 65 	2 0 67 
Ptot C1 I o x I 0.72 Yes 178 7.0 % 187 	184 183 ii.i1 2.8 % 66 	4 0 70 
Ptot C2 I I xo I -0.24 Yes 10.0 % 48 	49.1 49.2 2.65 5.4 % 68 	2 0 70 
Plot C3 ll I I ox 0.34 Yes LP j° 128 	125 125 3.90 3.1 % 69 	Ill  0 70 
Plot C4 ox 0.32 Yes  87 	84.2 84.3 4.21 5.0% 69 	1 0 70 
N-NH4 D1 JI I ox I 0.32 Yes 125 10.0% 129 	131 131 7.38 5.6% 66 	2 0 68 
N-NH4 D2 I ii x o I I -0.54 Yes  j _% 82 	86.2 86.7 4.93 5.7% 65 	3 0 68 
N-NH4 D3 /I I x -0.11 Yes !_ 41 	41.5 41.7 5.96 14.3% 65 	2 1 68 
N-NO2+NO3 Dl I I 	o I Ix 3.24 No 225 7.0% 276 	233 234 11.0 4.7 % 60 	4 0 64 
N-NO2+N 03 D2 I x 	o I I 1.00 Yes i0% 603 	676 670 28.0 4.2 % 59 	4 0 63 
N-NO2+NO3 D3 /1 I x 	o I I I -1.06 No i0% 44 	502 502 14.6 2.9 % 54 	9 0 63 
Ntot D1 350 10.0 % 360 362 36.3 10.0 % 57 	3 2 62 
Ntot D2 /I 10.0 885 881 50.5 5.7 % 56 	6 1 63 
Ntot D3 10.0 _ 879 869 74.4 8.6 % 59 	3 ii63 
Na E1 m !I I 	x 	o -1.02 Yes 8 7.0 % 7.43 	7.94 8.00 0.564 7.1 % 53 	0 0 53 
Na E2 ___!fl!_____ I xo I -0.30 Yes 7.0 % 4.21 	4.27 
4.30 0.201 4.7 % 49 	4 0 53 
Na E3 m !I I OX I 0.44 Yes 10.0 % 1.9 	1.81 1.82 0.110 6.0 549 4 0 53 
Na E4 m x o -0.38 Yes 10.0 °/ 2.55 	2.64 2.65 0.164 6.2 % 51 	2 0 53 
K E1 nn A xo -0.34 Yes 2.5 7.0 % 2.44 	2.48 2.48 0.142 5.7% 49 	2 0 51 
K E2 m I I 1 	o 	x 0.71 Yes 10.0 % 2.57 	2.42 2.40 0.151 6.3%49 2 0 51 
K E3 m /l o I x 1.16 Yes 10.0 % 0.72 	0.644 0.645 0.0620 9.6%491 151 
K E4 m /l I I I 	o x I I I 0.44 Yes 10.0 % 1.18 	1.13 1.13 0.0707 6.3%49 2 0 51 
Ca E1 m 11 I I I 	x I I I 0.00 Yes 12 5.0 12 	12.0 12.0 0.425 3.5%51 4 0 55 
Ca E2 m I 1 	o x I I I 0.58 Yes 7.0 % 7.46 	7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3 m /I I I 	o 1 	x I I 1.38 Yes 7.0 % 2.49 2.27 0.139 6.1 % 50 	5 0 55 
Ca E4 m !I o x I 0.41 Yes 7.0 % 4.97 	4.84 4.83 0.305 6.3%53 2 0 55 
M E1 m /I I I I 	xo 0.29 Yes 3.5 5.0 % 3.45 	3.47 3.45 0.113 3.3%504 054 
M E2 m /I I I 	x o •0.52 Yes 10O 3.31 	3.55 3.49 0.231 6.6 % 53 	1 0 54 
M E3 m A I x o -0.61 Yes 10.0 % 1.07 	1.15 1.14 0.0586 5.I%48 51 54 
M E4 m /l I I 	ox I I 0.20 Yes 10.0 % 2.09 	2.06 2.05 0.124 6.0 % 51 	3 0 54 
SO4-1 el m A 5.0 % 13.2 13.2 0.605 4.6 % 29 	0 0 29 
SO4-1 E2 _! LL 10.0 % 9.24 9.36 0.395 4.2% 27 	2 10 29 
SO4-1  10.0 % 3.18 3.18 0.242 7.6 % 29 	0 0 29 
SO4-1 _± _!Bi_____  10.0 % 6.99 7.06 0.297 4.2 % 27 	2 0 29 
504-2 el I 	x 	o 	I 491  
SO4-2 E2 I 	1 	o 	I x 1.26 Yes 10.0 % 10.9 	9.53 9.68 1.48 15.3 % 31 	1 0 32 
SO4-2 E3 mg) I 	I 	1 	0 	X 	I 	1 1.05 Yes 15.0 % 4.1 	3.27 3.54 0.903 25.5 % 27 	2 3 32 
SO4-2 E4  I 	I 	I 	o 	x 	I 	I 1.08 Yes 10.0% 7.7 	6.94 6.95 0.628 9.0% 28 	3 1 32 
CI el 7.0 % < 	7.02 7.10 0.418 5.9 % 60 	2 2 64 
CI E2  10.0 % < 	5.40 5.44 0.444 8.2 % 61 	3 2 66 
CI E3 mg/i /i  15.0 % < 	2.70 2.69 0.379 14.1 % 61 	2 3 66 
CI E4 m /I 10.0 % < 	4.01 4.05 0.364 9.0 % 61 	2 3 66 
F Fl igl I 	I 	I 	xo 	I 	I 	I -0.17 Yes 1088 10.0 % 1070 	1 080 1 070 35.4 3.3 % 43 	5 0 48 
F F2 igI1 I 	I 	I 	X 	0 	I 	I 	I -0.55 Yes 10.0 % 171 	177 181 24.1 13.3 % 47 	1 0 48 
F F3 1j91i I 	I 	I 	xo 	I 	I 	I 	• -0.22 Yes 10.0 % 352 	362 360 24.5 6.8 % 45 	3 0 48 
F F4 pgii I 	I 	I 	X 	I 	I -0.01 Yes 10.0 % 687 	700 688 47.9 7.0 % 46 	2 0 48 
Fe-1 G1 !I 400 10.0 % 403 408 12.1 3.0 % 37 	0 0 37 
Fe-1 G2 !I 10.0 % 731 732 22.1 3.0 % 36 	1 0 37 
G3 1g11 15.0 % 1 230 1 230 36.1 2.9 % 35 	1 0 36 
l G4 !1 15.0 % 439 441 12.8 2.9 % 36 	1 0 37 
G1 pgil I 	I 	I 	0 	X 	I 	I 1.03 Yes 400 10.0 % 441 	390 391 26.6 6.8 % 32 	1 0 33 
G2 !I I 	I 	I 	0 	I 	XI 	I 1.65 Yes 10.0 % 804 	696 690 52.7 7.6 % 31 	2 0 33 
2 G3 igi1 I 	I 	I 	0 	I 	I 	IX 4.39 Yes 15.0 % 1350 	750 814 311 38.2 % 33 	0 0 33 
2 G4 /I o x 4.99 Yes 15.0% 500 	261 286 112 39.2 °/ 33 	0 0 33 
1 G1 /I 350 10.0% 353 353 12.2 3.5 % 30 	1 0 31 
PFe-,
2 
1 G2 /l 100% 216 217 8.00 3.7 % 29 	2 0 31 
1 G3 15.0% 167 166 12.2 7.3% 30 
1 G4 /l 15.0% 74.0 73.3 4.69 6.4% 30 	1 0 31 
2 G1 x 	I 0.06 Yes 350 10.0 % 348 	347 344 11.0 3.2 % 32 	4 0 
2 G2 !I I 	I 	ox 	I 	I 	I 0.24 Yes 10.0 % 217 	213 212 10.3 4.9 % 34 	2 0 36 
2 G3 /I I 	I o 	xl 	I 	I 0.69 Yes 15.0 % 128 	115 116 6.88 5.9% 33 	3 0 36 
2 G4 4 I 	I 	I 	0 	I 	x 	I 	I 1.39 Yes 15.0 % 74 	61.0 61.2 4.71 7.7 % 34 	2 0 36 
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pH al X 0.00 Yes 6.87 1.5 % 6.87 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	I 	0 	X 	I 	I 0.45 Yes 3.0% 7.51 7.42 7.41 0.126 1.7% 77 3 0 80 
H A3 I 	I 	I 	ox 	I 0.15 Yes 3.0 % 6.63 6.60 6.60 0.108 1.6 76 3 0 79 
Conductivity Al mS/m I 	I 	o 	X 0.57 Yes 7.39 5.0% 7.6 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m I 	I ox 	I 	I 0.29 Yes 5.0% 21.3 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I 	I 	I 	X 	0 	I -0.45 Yes 5.0% 13.1 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmolA 1.14 5.0% 1,13 1.12 0.0222 2.0% 30 3 0 33 
Alkalinity-1 82 mmol/I 10.0 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 83 mmol/l l0% 0.228 0.226 0.00807 3.6% 33 1 0 34 
Alkalini 	-1 B4 mmol/I 10.0 % 0.427 0.426 0.0103 2.4%2 0 34 
Alkalini 	-2 Bl mmol/I I I ox 	I I I 0.35 Yes 1.14 5.0 % 1.16 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalinity-2 B2 mmol/I I I X I 0.03 Yes 10.0 % 0.333 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalini 	-2 83 mmol/I I I x 	I I I 0.00 Yes 10.0 % 0.264 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 84 mmolll I I ox I I 0.15 0.471 0.464 0.464 0.0116 2,5 % 30 2 0 32 
P-PO4 Cl A I ox I I 0.34 Yes 119 5.0 % 121 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 I I xo 	I I I -0.20 Yes 7.0 % 28.1 28.5 28.5 1.39 4.9%634 0 67 
P-PO4 C3 /I I I x 0.11 Yes 7.0 % 95.7 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 /I I I I 0 	xl I 1 0.70 Yes 7.0 % 75.2 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 I I I 0 X 	I I I 0.48 Yes 178 7.0 % 184 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 A I xo I -0.16 Yes 10.0 % 48.4 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 I X I I -0.11 Yes 7.0 % 124 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 I X 	I I I -0.04 Yes 10.0 % 84 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 Dt pg I iIi o X 0.88 Yes 125 10.0 % 136 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 /I I I ox 	I I 0.17 Yes 10.0 % 88.2 86.2 86.7 4.93 5.7%65 3 0 68 
N-NH4 D3 11 I I I x 	o I -0.64 Yes 15.00 37.7 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 A ii ii 0 IX 1 1.33 Yes 225 _?.:.O 246 233 234 11.0 4.7% I4 0I i i64 
N-NO2+NO3 D2 I I 0 	x l 	I I 0.78 Yes 10.0 % 722 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /1 I I o x I I 0.60 Yes 10.0 % 532 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 XI 0 1 I -1.29 Yes 350 1000 305 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 I X0 I I -0.24 Yes _i29 .O 860 885 881 50.5 5.7% 56 6 1 63 
Niot D3 A ox 0.38 Yes 10.0 % 902 879 869 74.4 8.6%59 3 1 63 
Na E1 m !I 1 o x I I 0.80 Yes 8 7.0 % 8.45 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m /I I _2__ 'L I I 1.16 Yes _L .° 4.65 4.27 4.30 0.201 4.7% 49 4 0 53 
Na E3 m !I I 0 I 	x 	I I 1.54 Yes 10.0 % 2.1 1.81 1.82 0.110 6.0%49 4 0 53 
Na E4 I 1 o x 	I 1 0.94 Yes 10.0% 2.9 2.64 2.65 0.164 6.2% 51 2 0 53 
K E1 o x I I 0.40 Yes 2.5 7.0% 2.57 2.48 2.48 0.142 5.7% 49 2 0 51 
K E2 
imA 
 I I o X I 0.50 Yes 10.0% 2.52 2.42 2.40 0.151 6.3% 49 2 0 51 
K E3 ox I 0.23 Yes 10.0% 0.66 0.644 0.645 0.0620 9.6% 49 1 1 51 
K E4 ox I 0.18 Yes 10.0% 1.15 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca El m /I I I ox I 0.17 Yes 12 5.0 % 12.1 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m / I ox I 0.26 Yes 7.0 % 7.3 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m / I ii X0 1.07 Yes 7.0 % 2.1 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 /I _!P9 I I I 	ox I I I 0.21 Yes 7.0% 4.9 4.84 4.83 0.305 6.3° 53 2 0 55 
Mg E1 m !I I I I 	o x I I 0.57 Yes 3.5 5O% 3.6 3.47 3.45 0.113 33e 50 4 0 54 
Mg E2  X 0.03 Yes 10.0 % 3.5 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m /I I I I 	0 I x 4.04 No 10.0 % 1.6 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m !I ii I I I 	o -0.73 Yes  1.9 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 e1 m /I I I I 	0 Ix 1.21 Yes 5.0 % 14 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /I I I I 	0 X I I I 0.50 Yes 10.0 % 9.83 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 m !I I I I 	o X I I I 0.41 Yes 10.0 % 3.31 3.18 3.18 0.242 7.6 % 29 0 I 	0 29 
SO4-1 E4 m )1 I I I 	0 	X ] I I 0.67 Yes 10.0 % 7.53 6.99 7.06 0.297 4.2 % 27 2 I 	0 29 
SO4-2 el m (I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m A 10.0 % 9.53 9.68 1.46 15.3 % 31 1 0 32 
SO4-2 E3 m /I 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mg/1 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el nigh 0 	XI I I 0.80 Yes 7.0 % 7.5 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 nigh I I I 	0 	I IX I 2.13 Yes 10.0 % 6.6 5.40 5.44 0.444 8.2 % 61 3 I 	2 66 
CI E3 m A I I I 	o 	X 	I I I 0.45 Yes 15.0% 2.87 2.70 2.69 0.379 14.1 % 61 2 P3 66 
CI E4 nigh I I 	0 	X I I 1.11 Yes 10.0 % 4.5 4.01 4.05 0.364 9.0 % 61 2 P3 66 
F Fl /I I I I 	xo 	I -0.35 Yes 1088 10.0 % 1050 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I I I I 	X 	I I I -0.11 Yes 10.0 % 179 177 181 24.1 13.3 % 47 1 0 48 
F F3 /I I I I 	X 	I I I -0.08 Yes 10.0 % 357 362 360 24.5 6.8 % 45 3 0 48 
F F4 A I I I 	X 	I I I 0.00 Yes 10.0 % 688 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gl igi1 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /I 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 1jgil 15.0 % 1 230 1 230 36.1 2.9% 35 1 0 36 
Fe-1 G4 /I 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 GI pi1 I 	I 	o 	X 	I 	I 	I 0.60 Yes 400 10.0 % 424 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 /I I 	II 	0 	IX 	I 	I 1.22 Yes 10.0 % 774 696 690 52.7 7.6% 31 2 0 33 
Fe-2 G3 pJl I 	I 	I 	X I 	I 0.07 Yes 15.0 % 822 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /I I 	I 	I 	X 0.12 Yes 15.0 % 281 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl A 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 pgil 10.0% 216 217 8.00 3.7% 29 2 0 31 
Mn-1 G3 A 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 pgIl 15.0 k 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 pgil I 	I 	I 	X 	0 	I 	I 	I -0.49 Yes 350 10.0 % 333 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pg11 I 	I 	I 	OX I 	I 0.19 Yes 10.0 % 216 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 igIl I 	I 	I 	xo 	I 	I 	I -0.17 Yes 15.0 % 113 115 116 6.88 5.9 % 33 3 0 36 
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result Md. Mean Sidey. CV% n 








pH a1 II 	I 	x 	° I 	I 0.49 Yes 6.87 1.501 6.82 6.1 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	I 	1 	x 	° 	I 	I 	I -0.54 Yes 3.0 / 7.29 7.421 7.41 0.126 1.7%77 3 0 80 
pH I 	1 	x 	° 	I 	I 	I 0.56 Yes 3.0 % 6.49 6.60 6.60 0.106 1.6%76 079 
Conduclivi Al 	mS/m  I 	I 	° 	x 	I 	I 	I 0.41 Yes 7.39 5.0 7.54 7.49 7.49 0.190 2.5%73 080 
Canducliv A2 	mS/m  I 	I 	oXI 	I 	I 0.38 Yes 5.0 % 21.4 21.0 21.0 0.630 3.0%7 0i 
Conductiv A3 	mS/m I O X I 	I 	I 0.60 Yes 5.0 % 13.8 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 	flo!  1.13 1.12 0.0222 2.0 % 30 3 
0 33 
Alkalini 	-1 B2 	mmolA 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 	mmalA 10.0 % 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 	mmalA 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 	mm9Ul I ox 	I 1 0.35 Yes 1.14 5.0 % 1.16 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 	mmol/l I I 1 X2 	I I I ___:9: Yes ___ 10.0 0.32 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 	mmolA I I I x 	° 	I I 1 -0.72 Yes i__% 0.245 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 	mmol/I I XO 	I •0.30 Yes  0.45 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl I I I OX 	I I I 0.34 Yes 119 5.0 % 121 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2  I 0.80 Yes 7.0 % 30.1 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 I I I iii I 0.24 Yes 96.6 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 I I I x2 I I -0.24 Yes _LP _!o 70.5 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot :ii ii x 0.00 Yes  178 184 183 
5.11 2.8 % 66 4 0 70 
Ptot C2 	/I I x ° 0.43 Yes 
fl1787 
47.1 49.1 49.2 2.65 5.4% 66 2 0 70 
Ptot C3 	!I I x ° 0.46 Yes  121 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 	/1 ° x 1.60 Yes  97.8 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 I I o x I 1.12 Yes  139 131 131 7.38 5.6 % 66 2 0 68 
N•NH4 D2 	/I I I ° x 	I I 0.43 Yes  90.4 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 	/I X I 0.03 Yes 15.0 % 41.5 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 	/I I I 1 0 	x 1 I 1 0.83 Yes 225 7.0 % 238 233 234 11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 	/l I I I °x I I 0.37 Yes 10.0 % 695 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 I I I ° 	XI I I 0.88 Yes 10.0 % 546 502 502 14.6 2.9% 54 9 0 63 
Ntot D1 	A I I I o X  I 1 0.74 Yes 350 10.0 % 376 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 	4 I I I ox I 	I 00 885 881 50.5 5.7%56 6 1 63 
Ntot D3 I I I o x I 	I I 0.54 Yes 10.0 % 916 879 869 74.4 8.6 % 59 3 1 63 
Na E1 	m /I 8 7.0 % 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 	m /I 7.0 % 4.27 4.30 0201 4.7 % 49 4 0 53 
Na E3 	m 10.0 % 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 	m /I 10.0 _%_____. 2.65 064&2 % 51 2 0 53 
K El 	m !I 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 	m !I 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 	m 10.0 % 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 	m /I 10.0 % 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 	m I I 	I o x I 	1 	1 0.67 Yes 12 _ :P _!o 12.4 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 	m ll I I 	o x 1.97 Yes 7.0%8.167.1 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 	m /l I I I 	° I 	x 	1 1.38 Yes 7.0 % 2.49 2.27 2.27 0.139 6.1%505 0 55 
Ca E4 	m /I _L I 	0 x 2.13 Yes  4.84 4.83 0.305 6.3 % 53 2 0 55 
M E1 	m I x 	° •0.63 Yes 3.5 5.0 % 3.39 3.47 3.45 0.113 3.3%504 0 54 
Mg XI ° -1.60 Yes 10.0 % 2.93 3.55 3.49 0.231 6.6% 53 1 0 54 
Mg I 	x° I 0.26 Yes 10.0 % 1.11 1.15 1.14 0.0586 5.1% 8 5 1 54 
M E4 	m ll _IX I 	° I -1.80 Yes 10.0 % 1.68 2.06 2.05 0.124 6.0%51 3 0 54 
8O4.1 e1 	m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 	Eg/! 10.0 % 9.24 -p. 4.2 % 27 2 0 29 
SO4-1 E3 	m 10.0 % 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 	m 10.0 % 6.99 _• 4.2 % 27 2 0 29 
SO4-2 e1 	!00!! 5.0 % 13.1 13.2 0.491 3.7 % 28 
3 0 31 
SO4-2 E2 	m 10.0 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 	m 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 	m A ii.95 0.628 9.0% 28 3 1 32 
CI e1 	m /I I I 	x 	0 	I I -0.93 Yes 7.0 % 6.64 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 	mgil I IX I 	° 	I 1.86 Yes 10.0 % 4.43 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 	m !I I I 	XI ° 	I I I -1.19 Yes 15.0 % 2.21 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 	m /I I I I 	xo 	I I I -0.35 Yes 10.0 % 3.91 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 	JgI1 I I 	x 	° 	I I I -0.39 Yes 1088 10.0 % 1046 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 	/I I I I 	0 	X I 0.94 Yes 10.0 % 19B 177 181 24.1 13.3 % 47 1 0 48 
F F3 	/I I I I x 	° 	I I I -0.78 Yes 10.0 % 332 362 360 24.5 6.8 % 45 3 0 48 
F F4 	/I I I I 	°X 	I I I 0.16 Yes 10.0 % 699 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 	/l I I I 	° 	XI I I 0.70 Yes 400 10.0 % 428 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 	pgIl I I I 	° 	x 	I I I 0.41 Yes 10.0 % 762 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 °X 	I I I 0.35 Yes 15.0 % 1295 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 	/l I I I 	0  x 	I I I 0.44 Yes 15.0 % 470 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Gt 	A 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 	!I 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 	igJ1 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 	Jgl 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 	!I II 	I 	o 	xI 	I 	I 0.77 Yes 350 10.0 % 377 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 	pgIl I 	I 	I 	o 	x 	I 	I 0.97 Yes 10.0 % 238 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 	/I II 	I 	° 	x I 	I 	I 0.84 Yes 15.0 % 187 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 	11 I 	II 	° 	x 	I 	I 	I 0.52 Yes 15.0 % 79 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 	/1 350 10.0 % 347 344 11.0 3.2% 32 4 0 36 
Mn-2 G2 	/l 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 	A 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 	/I 15.0 % 61.0 61.2 4.71 7.7 % 34 2 0 36 
LIITE 10/64 
RESULTS OF THE Interlaboratory Comparison 6/1997 	 Lab 64 
T 	C 
Grubbs  ° 	$ 
Variable 	Test 	Unit 	-3s 	-2s 	- 
Assigned 	Target 	Lab's 
1s 	0 	1s 	2s 	3s 	Z-value 	lest 	value 	dev. 	result 	
Mean 	Sidey. 	CV% 	 Gf T 
passed  
N 	l N
• pH al II 	° 	x 	I 	I 	1 0.58 Yes 6.87 1.50 	6.93 6.86 6.87 	0.0318 0,5 % 	78 2 0 80 
H A2 I 	I 	I 	°X I 	I 0.31 Yes 3.0 % 	7.48 7.42 7.41 	0.126 1.7 % 	77 3 0 80 
H A3 I 	I 	I 	x 	I 	I 0.10 Yes  6.62 6.60 6.6 	110.108 1.6% 	76 3 0 79 
ConductivityAl mS/m I o 	x 	I 	I 1.00 Yes 7.39 5.00/ 	7.76 7.49 7.49 	0.190 2.5 % 	73 7 0 80 
Conductivi A2 mS/m I 	I 	I 	° 	I X I 	I 1.29 Yes 5.0 % 	22.35 21.0 21.0 	0.630 30%75 0 80 
ConductivityA3 mS/m I 	I 	0 	x 	I 	I 1.12 Yes 5.0 	14.15 13.4 13.4 	0.613 4.6  0 i80 
Alkalini 	-1 B1 mmol/I 1.14 5.0 % 1.13 1.12 	0.0222 2.0 % 	30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 0.294 0.295 0.00657 2.2 % 	31 3 0 34 
Alkalini 	-1 B3 mmol/l 10.0 0.228 0.226 0.00807 3.6 % 	33 1 0 34 
Alkalini 	-1 B4 mmol/I 10.0 % 0.427 0.426 	0.0103 2.4 % 	32 2 0 34 
Alkallnl 	-2 B1 mmol/I X I 	I 	0 	I 	I -2.28 No 1.14 5.0% 	1.01 1.15 1.15 	0.0178 1.5 % 	26 6 0 32 
Alkalini 	-2 B2 mmol/l I 	°X 	I 	I 	I 0.24 Yes  j_% 	0.34 0.333 0.332 	0.0187  0 0 32 
AIkaIInl 	-2 B3 m I 	°X I 	I 0.15 Yes 10.0 % 	0.268 0.264 0.264 	0.0168 6.4 % 	32 0 0 32 
Alkalin( 	-2 iji  n I 	X 	I 	I 	I 0.00 Yes 10.0 	0.464 0.464 0.464 	0.0116 2.5 % 	30 2 0 32 
P-PO4 Cl ii/I 119 5.0 % 120 119 	3.32  64 3 0 67 
P-PO4 C2 /I _79°_2 28.5 28.5 	1.39 4.9 % 	63 4 0 67 
P-PO4 C3 /I  _Z:9 !o 95.3 95.0 	2.83 3.0 % 	65 2 0 67 
P-PO4 C4 /I 7.0% 71 71.7 	2.91 4.1 % 	65 2 ii67 
Ptot Cl 178 7.0% 184 183 	5.11 2.8° 	66 4 0 70 
Plot C2 49.1 49.2 	2.65 5.4 % 	68 2 0 70 
Ptot C3 /I 7.0 % 125 125 	3.90 3.1 % 	69 1 0 70 
Plot C4 /1 t92$% 84.2 84.3 	4.21 5.0 % 	69 1 0 70 
N-NH4 D7 125 10.0 % 131 131 	7.38 5.6 % 	66 2 0 68 
N-NH4 D2 A 86.2 86.7 	4.93 5.7 % 	65 3 0 6B 
N-NH4 D3 15.0 % 41.5 41.7 	5.96 14.3 % 	65 2 1 68 
N-NO2+NO3 D1 225 7.0 % 233 234 	11,0 4.7 % 	60 4 ii64 
N-NO2+NO3 D2 A 10.0 % 676 670 	28.0 4.2 % 	59 4 0 63 
N-NO2+NO3 D3 502 502 	14,6 2.9 % 	54 9 0 63 
Nlot Dl 350 10.0 % 360 362 	36.3 10.0 % 	57 3 2 62 
Nlot D2 10.0 % 885 881 	50.5 5.7 % 	56 6 1 63 
Nlot D3 10.0 % 879 669 	74.4 8.6%59 3 163 
Na E1 09_ /I x I ° I I -2.45 Yes 8 7.0 % 	6.627 7.94 8.00 	0.564 7.1 % 	53 0 0 53 
Na E2 m9L! L I _o __I_ I -6.03 No 7.0 % 	2.485 4.27 4.30 	0.201 4.7%49 4 0 53 
Na E3 m /I Li___  ° -3.93 No  1.105 1.81 1.82 	0.110 6.0% 	49 4 0 53 
Na E4 m x I I I o1 I I -6.29 No 10.0 % 	0.983 2.64 2.65 	0.164 6.2%51 2 0 53 
iii_Kliii ii m I I <o I -0.50 Yes 2.5 7.0 % 	2.413 2.48 2.48 	0.142  
K E2 m !I I x -0.11 Yes 10.0 % 	2.373 2.42 2.40 	0.151 6.3  
K E3 m I I x 	° 1 1 1 -0.76 Yes 10.0 % 	0.596 0.644 0.645 	0.0620 9.6 % 	49 l 1 51 
K E4 m I I I x 	° I I 1 -0.65 Yes 10.0 % 	1.056 1.13 1.13 	0.0707 6.3 % 	49 20 51 
Ca E1 m A Ix 	° -0.74 Yes 12 5.0 % 	11.555 12.0 12.0 	0.425 3.5 % 	51 4 0 55 
Ca E2 m I 	x I 	° I I I -1.59 Yes 7.0%6.77i 7.17 	0.358 5.0 % 	523 0 55 
Ca E3 m x I 	° I I -2.58 Yes 7.0 % 	1.86 2.27 2.27 	0.139 6.1 % 	50 5 0 55 
Ca E4 m x I 	o I I -1.79 Yes 7.0 % 	4.225 4.84 4.83 	0.305 6.3 % 	53 2 0 55 
M E1 m /l I x 	° I I -0.71 Yes 3.5 _ :Q !o 	3.375 3.47 3.45 	0.113 3.3 % 	50 4 0 54 
M E2 m x I I 0.10 Yes 10.0 % 	3.525 3.55 3.49 	0.231 6.6 % 	53 1 0 54 
Mg E3 m I __2_i 1 I I 0.88 Yes  1.24 1.15 1.14 	0.0586 5.1 °/ 	48 5 1 54 
Mg  OX I I 1.12 Yes 10.0 	2.28 2.06 2.05 	0.124 6.0 % 	51 3 I0 54 
SO4-1 e1 m /I °x 0.15 Yes 5.0 % 	13.3 13.2 13.2 	0.605 4.6 % 	29 0 0 29 
SO4-1 E2 m A I I XO -0.28 Yes j_% 	9.1 9.24 9.36 	0.395 4.2 % 	27 2 0 29 
SO4-1 E3 m A I I XO 	I -0.25 Yes 10.0 	3.1 3.18 3.18 	0.242 7.6 % 	29 0 0 29 
SO4-1 E4 mgIl x 	I I -0.08 Yes 10.0% 	7 6.99 7.06 	0.297 4.2 % 	27 2 0 29 





m /I 10.0 % 9.53 9.68 	1.48 15.3 % 	31 1 0 32 
SO4-2 E3 m 15.0 % 3.27 3.54 	0.903 25.5 % 	27 2 3 32 
SO4-2 E4 mgil 10.0 % 6.94 6.95 	0.628 9.0 % 	28 3 1 32 
CI el m /I 7.0% 	< 7.02 7.10 	0.418 5.9°/o 	60 2 2 64 
CI E2 m /l 10.0 % 	< 5.40 5.44 	0.444 8.2 % 	61 3 2 66 
CI E3 m /I 15.0 % 	< 2.70 2.69 	0.379 14.1 % 	61 2 3 66 
CI E4 m )1 10.0 % 	< 4.01 4.05 	0.364 9.0 % 	61 2 3 66 
F Fl rigA I 	II 	X 	I 	I -0.12 Yes 1088 10.0 % 	1075 1 080 1 070 	35.4 3.3 % 	43 5 0 48 
F F2 I 	I 	I 	x 	0 	I 	I -0.55 Yes 10.0% 	171 177 181 	24.1 13.3% 	47 1 0 48 
F F3 I 	I 	I 	°x I 	I 0.17 Yes 10.0 % 	366 362 360 	24.5 6.8 % 	45 3 0 48 
F F4 Jgi1 II 	I 	°x 	II 0.25 Yes 10.0 % 	705 700 688 	47.9 7.0 % 	46 2 0 48 
Fe-1 01 igI1 400 10.0 % 403 408 	12.1 3.0 % 	37 0 0 37 
Fe-1 02 A 10.0 % 731 732 	22.1 3.0 % 	36 1 0 37 
Fe-1 G3 15.0 % 1 230 1 230 	36.1 2.9 % 	35 1 0 36 
Fe-1 G4 /l 15.0 % 439 441 	12.8 2.9 % 	36 1 0 37 
Fe-2 G1 /I I 	I 	x 	° 	I 	I 	I -0.93 Yes 400 10.0 % 	363 390 391 	26.6 6.8 % 	32 1 0 33 
Fe-2 G2 pgil I 	I 	I 	x 	I 	I 0.01 Yes 10.0 % 	691 696 690 	52.7 7.6 % 	31 2 0 33 
Fe-2 G3 /1 I 	I 	x 	° I 	I -0.97 Yes 15.0 % 	695 750 814 	311 38.2 % 	33 0 0 33 
Fe-2 04 pgfl I 	I 	Ix 	0 	I 	I 	I -0.77 Yes 15.0 % 	253 261 286 	112 39.2 % 	33 0 0 33 
Mn-1 G1 A 350 10.0 % 353 353 	12.2 3.5 % 	30 1 0 31 
Mn-1 G2 !1 10.0 % 216 217 	8.00 3.7 % 	29 2 0 31 
Mn-1 G3 15.0 % 167 166 	12.2 7.3 % 	30 1 0 31 
Mn-1 G4 A 15.0 % 74.0 73.3 	4.69 6.4 % 	30 1 0 31 
Mn-2 Cl I 	I 	I 	X 	II 	I 0.00 Yes 350 10.0 % 	350 347 344 	11.0 3.2 % 	32 4 0 36 
Mn-2 G2 /1 I 	I 	I 	°X 	I 	I 	I 0.33 Yes 10.0 % 	219 213 212 	10.3 4.9 % 	34 2 0 36 
Mn-2 G3 A I 	I 	I 	X 	1 	I 	I -0.06 Yes 15.0 % 	115 115 116 	6.88 5.9 % 	33 3 0 36 
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Target 
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pH al I 	I 	I 	OX 	J 	J 	I 0.29 Yes 6.87 1.5 % 6.9 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 Xo 	I 	j -0.22 Yes 3.0 % 7.36 7.42 7.41 0.126 1.7% 77 3 0 80 
pH A3 I x o li -0.51 Yes 3.0 % 6.5 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity Al mS/m I 	I 	o 	x 	I 	I 0.57 Yes 7.39 5.0 % 7.6 7.49 7,49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m I 	II 	X 	I 	I 	I 0.00 Yes 5.0 % 21 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 mSlm I o 	x I 0.90 Yes 5.0 % 14 13.4 13.4 0.613 46% 78 2 0 80 
Alkalini 	-1 B1 mmol/I 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 82 mmolA 10.0 % 024 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 83 mmolA 10.0 % 0228 0.226 0.00607 3.6 % 33 1 0 34 
Alkalini 	-1 84 mm 10.0 % 0.427 04200 2.4 % 322 0 34 
Alkalini 	-2 81 mmoin I Xo I -0.35 Yes 1.14 5.0 % 1.12 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmolA I Xo -0.36 Yes 10.0% 0.32 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 mmolA x o -0.53 Yes 10.0 % 0.25 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmolA Xo -0.30 Yes 10.0 % 0.45 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl jj I x 	I I I 0.00 Yes 119 _ :9_ °_':   119 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 /1 I I oX 	I I I 0.25 Yes 7.0 % 29 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 A I I x 0.08 Yes 7.0 % 95.5 95.3 95.0 2.83 3.0  
P-PO4 C4 !I I I I oX 	I I 0.26 Yes 7.0% 73 71.6 71.7 2.91 4.1 % 65 2 0 67 
Ptot C1 178 7.0 % 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 /I 10.0 % 49.1 49.2 2.65 - 5.4 % 68 2 0 70 
Plot C3 pg4 7.0% 125 125 3.90 3.1 % 69 1 0 70 
Plot 	C4 A 10.0 % 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 D1 A I 	X 	0 I -0.48 Yes 125 l0% 119 131 131 7.38 56 ° 66 2 0 68 
N-NH4 D2 /I I 	x 	o 	I 	I -1.06 Yes 10.0 % 77.5 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 /I I 	I 	x 	o -0.99 Yes 15.0 % 35.5 41.5 41.7 5.96 14.3° 65 2 1 68 
N-NO2+NO3 D1 !I I 	ijjjo 	I 	x 	I 	1 1.58 Yes 225 7.0 % 249.9 233 234 11.0 4.7 ° 14 0 64 
N-NO2+NO3 D2 !I I 	I 	ix 	o 	I 	I 	1 -0.72 Yes 10.0 % 621.6 676 670 28.0 42° 59 4 0 63 
N-NO2+NO3 I I I 	x 	o 	I I -0.45 Yes 10.0 % 479.5 502 502 14.6 29% 54 9 0 63 
Ntot jjjj 350 10.0 % 360 362 36.3 10.0% 57 3 2 62 
Ntot D2 A 10.0 % 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 /I 10.0 % 879 869 74.4 8.6% 59 3 1 63 
Na E1 m A I I 	OX 0.61 Yes 8 7.0 % 8.34 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m __ a __  IXO -0.60 Yes 7.0 % 4.12 4.27 4.30 0.201 4.7%49 4 0 53 
Na E3 m /I I IXO I -0.77 Yes 10.0 % 1.68 1.81 1.82 0.110 6.0%494 53 
Na Ix 	o I 0.87 Yes 10.0 % 2.42 2.64 2.65 0.164 6.2% 51 2 0 53 
K E1 m A x 	o I -0.91 Yes 2.5 7.0 % 2.34 2.48 2.48 0.142 5.7%49 2 0 51 
K E2 m I I x 	o 	I I -0.92 Yes 10.0 % 2.18 2.42 2.40 0.151 6.3%49 2 0 51 
K E3 m !I I I x o I 1.63 Yes 10.0 % 0.54 0.644 O40620 9.6%49 1 1 51 
K E4 I _2' __  1.24 Yes 10.0 % 0.99 1.13 1.13 0.0707 6.3% 49 2 0 51 
Ca E1 I I 	Xo 0.37 Yes 12 5.0 % 11.78 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2  x o -0.40 Yes 7.0 % 6.97 7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3  
JmA 
X I I _ I 0 I I I -3.71 No 70% 1.68 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 I I ___ I 0 	XI j 0.89 Yes 5.13 4 4.83 0.305 6.3%53 2 0 55 
Mg E1 Ix 	o I -0.86 Yes 3.5 5.0% 3.35 3.47 3.45 0.113 3.3% 50 4 0 54 
M E2  I o I 	x _ j _ I_  1.69 Yes 10.0 4.08 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m /l I I 	0 	I I IX 3.68 No  9_% 1.56 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /l IxX 0 I I I -0.73 Yes 10.0 % 1.9 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m /1  5.0% 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m A 10.0 % 9.24 9.36 0.395 iijjj2 % 27 2 0 29 
SO4-1 E3 m /1 10.0 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I  j _% 6.99 7.06 0.297  
SO4-2 e1 m911 I 	I 	OX 	I 	I 	I 0.30 Yes 5.0 % 13.4 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m 1 I 	I1 	o 	x 	I 	I 	I 0.54 Yes 10.0% 10.2 9.53 9.68 1.48 15.3% 31 1 0 32 
SO4-2 E3 m8 15.0 % < 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m9)1 10.0 % < 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl el m A I I I 	x o I I I -0.40 Yes 7.0 % 6.9 7.02 7.10 0.418 5.9 % 60 2 2 64 
Cl E2 m /1 I I I 	Xo I I I -0.26 Yes 10.0 % 5.3 5.40 5.44 0.444 8.2 % 61 3 2 66 
Cl E3 m /I I I I 	Xo I I I -0.22 Yes 15.0 % 2.6 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m911 I I I 	x o I I I -0.37 Yes 10.0 % 3.9 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /1 I I I 	x I I 0.11 Yes 1088 10.0% 1100 1 080 1 070 35.4 3.3% 43 5 0 48 
F F2 pgil I I I 	x 0 I I -0.39 Yes 10.0 % 174 177 181 24.1 13.3 % 47 1 0 48 
F F3 I I I 	x I I I 	' 0.00 Yes 10.0 % 360 362 360 24.5 6.8 % 45 3 0 48 
F F4 1jJ1 I I I 	OX I I I 0.20 Yes 10.0% 702 700 688 47.9 7.O%46 2 0 48 
Fe-1 G1 !I I I I 	o 	x I I I 0.78 Yes 400 10.0 % 431 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 Jg5 I I I 	ox I I I 0.16 Yes 10.0 % 744 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 1.1911 I I I 	x I I I 0.08 Yes 15.0 % 1245 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 igil I I I 	ox I I I 0.17 Yes 15.0 % 452 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 p11 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 !1 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 /1 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 p94 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 pi1 I 	I 	XI 	o 	I 	I 	I -1.23 No 350 10.0 % 307 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /I I 	I 	x 	I 	o 	I 	II -1.38 No 10.0 % 187 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 1J911 I 	I 	X I 	o 	I 	I 	I -1.12 Yes 15.0 % 138 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 pgIl I 	I 	x 	o 	I 	I 	I -1.12 Yes 15.0 % 61 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2  pJ1 
44p 
 
10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2  FJI1 15.0 % 115 116 6.88 5.9 % 	33 3 0 36 
Mn-2 15.0 % 61.0 61.2 4.71 7.7 % 	34 2 0 36 
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3  S 
Q 
pH al I 	I 	X 	 I 0.10 Yes 6.87 1.5 % 6.88 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I Ix 	o -0.76 Yes 3.0 % 7.24 7.42 7.41 0.126 1.7 % 77 3 0 80 
pH A3  I 	OX 0.35 Yes 3.0 % 6.67 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	I 	o 	XI 1.92 Yes 7.39 5.0 % 8.1 7.49 7.49 0.190 25° 73 7 0 80 
Conductivily A2 mS/m I 	o 	I x 1.14 Yes 5.0 % 22.2 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I 	I 	x 	I 	o fl -1.49 Yes 5.0 % 12.4 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol8 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmolA 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalinity-1 B3 mmol/l 10.0 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mm oN !Q2% 0.427 0.426 0.0103 2.4% 32 2 0 34 
Alkallnl 	-2 B1 mmol/l I I OX 0.35 Yes 1.14 5.0 % 1.16 1.15 1.15 0,0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmol/l I I I ox 	I I 0.30 Yes 10.0 % 0.342 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalinity-2 B3 mmol/l Xo -0.15 Yes 10.0 % 0.26 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmolA I I I x 	I I -0.02 Yes 10.0 % 0.463 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl /1 I I I o x 	I 0.92 Yes 119 5.0 % 124.5 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 /I I x 1 o I -1.35 Yes 7.0 % 25.8 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /I I I Xo 	I 	I I -0.14 Yes 7.0 % 94.1 95.3 95.0 2.83 3.0%652 0 67 
P-PO4 C4 o x I I 1.65 Yes 7.0 °/ 80 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 /I x I o I 	I I -4.42 178 7.0% 122.9 184 183 5.11 2.8% 66 4 0 70 
Ptot C2 I o x 	I I 0.93 10.0% 53.8 49.1 49.2 2.65 5.4% 68 2 0 70 
Plot C3 /I I o X 0.82 7.0% 132.2 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 /I I o x 0.55  88.9 84.2 84.3 4.21 5.0% 69 1 0 70 
N•NH4 Dt /I I o x 0.40 
KNo 
125 10.0% 130 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 I o X 0.50 10.0% 91 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 JI I x 	o -1.07 15.0° 35 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 iiL i /I 225 7.00 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 i L 10.0 % 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 10.0 % 502 502 14.6 2.9 % 54 9 0 63 
Ntot Dt !I I I o I x 16.29 No 350 10.0 % 920 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 !I I I ___I o IX 4.98 No 10.0 % 1320 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 o I 	x 2.54 Yes 10.0 1090 879 869 74.4 8.6 % 59 3 i63 
Na E1 m I I I o Ix I 	I 1.30 Yes 8 7.0% 8.73 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I I x 	I I 0.03 Yes 7.0%4. 4274 0.201 4.7 % 49 4 0 53 
Na E3 m I o I I x 	I 2.14 No 10.0 % 2.21 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m I o I x I 	1 1.58 Yes 10%3.7242 0.164 6.2 % 51 2 0 53 
K E1 m o 1 I x 	I 2.29 Yes 2.5 7.0 % 2.9 2.482 0.142 5.7 % 49 2 0 51 
K E2 m fl I I o X 0.75 Yes 10.0 % 2.58 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /1 I I o X 1 0.68 Yes 10.0 % 0.689 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m I I o I x I 1.24 Yes  1.27 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m /I I I oX 0.17 Yes 12 5.0% 12.1 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m OX 	I I 0.28 Yes 7.0% 7.31 7.18 7.17 0.358 
500 52 3 0 55 
Ca E3 m I I I 	OX 	I I 0.44 Yes 7.0 % 2.34 2.27 2.27 0.139 6.1 50 5 0 55 
Ca E4 m /I I OX I I 0.15 Yes  7.0% 4.88 4,84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m X 1 I 1 	0 1 1 -17.94 No 3.5 5.0 °/ 0.36 3.47 3.45 0.113 3.3%_4 i ii54 
Mg E2 m /I I I 	o 	x I 0.89 Yes 10.0 % 3.8 3.55 3.49 0.231 6.6%53 1 0 54 
Mg E3 m I I I 	o 	X I I I 0.88 Yes 10.0 % 1.24 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m I I 	o 	x I I I 0.68 Yes 10.0 % 2.19 2.06 2.05 0.124 6.0%i 3 0 54 
SO4-1 el m 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m 10.0 % _____.4_. 36 0.395 4.2%i 2 0 29 
SO4-1 E3 m 10.0 % 3.18 3.18 0.242 76% 29 0 0 29 
SO4-1 E4 m /1 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el mgIl I I I 	o I 	I IX 6.06 No 5.0 % 17.2 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m A I I x 	o I 	I 1 -0.69 Yes 10.0 % 9.01 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mgi I I I 	o I 	I x 19.51 No 15.0% 13.9 3.27 3.54 0.903 255% 27 2 3 32 
SO4-2 E4 rngll I I I 	o I 	I IX 15.90 No 10.0 % 18 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /I I I I 	o I xI I 1.35 Yes 7.0 % 7.77 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 mgi I I I 	o I 	x 2.06 Yes 10.0 % 6.56 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 mgA I I I 	o I 	I 	x 2.48 Yes 15.0 % 3.69 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 mgil I I 	0 I 	X I 1.98 Yes 10.0 % 4.85 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl igA I I I 	Xo I 	I I -0.26 Yes 1088 10.0 % 1060 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 I I 	x 	o I 	I I -0.88 Yes 10.0 % 165 177 181 24.1 13.3 % 47 1 0 48 
F F3 /l I I 	I 	X I 	I I 0.06 Yes 10.0 % 362 362 360 24.5 6.8 % 45 3 0 48 
F F4 IJ9i1 I I 	I 	OX  I 	I I 0.22 Yes 10.0 % 703 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl F911 400 10.0 % 403 408 12.1 3.0 % 37 0 0 
37 
Fe-1 G2 igfl 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 03 /I 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /l 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 pgJl I 	I 	o 	x 	I 	I 	I 0.48 Yes 400 10.0 % 419 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 pgfl I 	I 	I 	o 	I 	I 	XI 2.75 No 10.0 % 880 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 o x 	I 	I 0.90 Yes 15.0 % 924 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 1jgIi I 	I 	I 	ox 	I 	II 0,30 Yes 15.0 % 299 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 gi1 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Cl pgJl I 	I 	I 	Xo 	I 	I 	I -0.31 Yes 350 10.0 % 339 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /l I I 	X 	I 	II 0.05 Yes 10.0 % 213 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 I 	I 	x 	I 	II 0.06 Yes i 15.0 % 115 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 F91I I 	I 	ox 	I 	I 	I 0.31 Yes 15.0 % 64 61.0 61.2 4.71 7.7 % 34 2 0 36 
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pH a1 I 	I 	xo 	I 	T -0.29 Yes 6.87 1.5 % 6.84 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	1 	I 	o 	I 	1 	1 -2.74 No  7.42 7.41 0.126 1J° 77 3 0 80 
pH A3 I 	xo 	l__.2 Yes 3.0 % 6.55 6.60 6.60 0.108 1.6 % 76 3 0 79 
ConductivityAl mS/m I 	I 	o 	x 	I I 0.57 Yes 7.39 5.0 7.6 7.49 7.49 0.190 2.5 73 7 0 80 
ConductivityA2 mS/m I I 	o 	x 	I 	I 0.38 Yes  21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I 	I 	ox 	I 0.30 Yes  9/ 13.6 13.4 13.4 0.613 46% 78 2 0 80 
Alkalini 	-1 B1 mmol/l  1.13 1.12 0.0222 2.0%3 0 33 
Alkalini 	-1 B2 mmol/l 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmotll 10.0 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 84 mm 10.0% 04276. 2.4%2 0 34 
Alkalini 	-2 Bl mmol/l I ox 	I 0.35 Yes 1.14 5.0 % 1.16 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmol/I I I 0 X 	I I 0.54 Yes 10.0 % 0.35 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalini 	-2 B3 mmol/l I ox 	I 0.23 Yes 10.0 % 0.27 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmoUl I _ii I x 0.13 Yes 10.0 % 0.47 0.464 0.464 0.0116 2.5%30 2 0 32 
P-PO4 Cl I I o x 	I 0.50 Yes 119 5.0 % 122 120 119 3.32 2.8% 64 3 0 67 
P-PO4 C2 /I I I I 	o 	x 1 I 1 0.75 Yes 7.0 % 30 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 /I I o x 0.45 Yes 7.0 % 98 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 I I I 	ox 	I I I 0.26 Yes  73 71.6 71.7 2.91 4.1% 65 2 0 67 
Plot Cl jA I I 	o 	xl I I 0.80 Yes 178 7.0° 188 184 183 5.11 2.8% 66 4 0 70 
Plot C2 !I ox 	I I I 0.16 Yes 10.0 % 50 49.1 49.2 2.65 5.4% 68 2 0 70 
Plot C3 A I iiI I 	ox 	I I I 0.34 Yes 7.0 % 128 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 /l I I 	ox 	I I I 0.32 Yes 87 84.2 84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 A I I I 	0 	xl I I 0.80 Yes 125 l0° 135 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 /l I I 	0 	X 	I I I 0.38 Yes 90 86.2 86.7 4.93 5.7% i65 3 0 68 
N-NH4 D3 ox 	I 0.21 Yes 15.0 % 43 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 /l 225 7.0 % 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 _P2LL  10.0 % 676 670 28.0 4.2% 59 4 0 
63 
N-NO2+NO3 D3 /I 10.0 502 502 14.6 2.9 % 54 9 0 63 
Nlot Dt /I I 	x 	I 	I 	0 	I 	I 	I -2.54 Yes 350 10.0 % 261 360 362 36.3 10.0 % 57 3 2 62 
Nlot D2 !I I 	Ix 	I 	o 	I 	I 	I 1.75 Yes 10.0 % 727 885 881 50.5 5.7 % 56 6 1 63 
Nlot D3 /I XI 	I 	I 	o 	I 	I 	I -4.00 No j9__% 521 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m 8 7.0% 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na  4 uii 4.7 % 49 4 0 53 
Na E3 _!fl!_ 10.0 1.81 1.82 0.110 6.0 % 49 4 0 
53 
Na E4 m !I 10.0% 2.64 2.65 0.164 6.2 % 51 2 053 
K E1 m A 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m A 10.0 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m 10.0 % 0.644 64O6 9.6 % 49 1 1 51 
K E4 m /1 10.0 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca IE1 m 12 _:P_° 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m 7.0 °/ 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m /I 7.0 % 2.27 2.27 0. 6.1 % 50 5 0 55 
Ca E4 L!_  _i :_/o __Lp 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 mA 10.0% 3.55 3.49 0.231 6.6% 53 1 0 54 
Mg E3 _CO!_ 10.0 % 1.15 1.14 0.0586 5.1 % 48 5 1 
54 
Mg E4 m 10.0 % 2.06 2.05 0.124 6.0%i 3 0 54 
SO4-1 el m /I 5.0  0.605 4.6 % 29 0 0 29 
SO4-1 E2 m 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
004-1 E3 m 10.0 % 3.83. 0.242 7.6%29 0 0 29 
SO4-1 E4 _! i 10.0 % 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m 71  I 	ox 0.15 Yes 5.0 % 13.3 13.1 13.2 0.491 3.7 °/ 28 3 0 31 
SO4-2 E2 m I 	I 	x I I 0.12 Yes l0° 9.8 9.53 9.68 1.48 15.3% 31 1 0 32 
SO4-2 E3 m ll I I 	XI 	o I I I -1.21 Yes 15.0 % 2.9 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mg/) I I 	x 	o I I I -1.08 Yes 10.0 % 6.2 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m A I I 	Ix 	o I I I -0.85 Yes 7.0% 6.68 7.02 7.10 0.418 5.9% 60 2 2 64 
CI E2 m 11 I I 	XI 	o -1.25 Yes 10.0 % 4.76 5.40 5.44 0.444 8.2 % 61 3 2 66 
Cl E3 m R I 	x I 	I 	o I I I -2.53 Yes 15.0 % 1.67 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /i I IX 	I 	0 I I -1.78 Yes 10.0 % 3.33 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl A I I 	IX 	o I I I -0.74 Yes 1088 10.0% 1008 1 080 1 070 35.4 3.3% 43 5 0 48 
F F2 x I 	0  I I I -1.27 Yes 10.0 % 158 177 181 24.1 13.3 % 47 1 0 48 
F F3 Figl I I 	IX 	o I I I -0.86 Yes 10.0 % 329 362 360 24.5 6.8 % 45 3 0 48 
F F4 /1 I I 	x 1 	o I I I -1.21 Yes 10.0 % 605 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gt /I I I 	I 	0 	X I I I 0.60 Yes 400 10.0 % 424 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 igi1 I I 	I 	x I I I 0.01 Yes 10.0 % 733 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ig I I 	I 	xo I I I -0.13 Yes 15.0 % 1206 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /1 I I 	I 	x I I I 0.03 Yes 15.0 % 443 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 A 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 1j911 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 jgA 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 pail I 	II 	o 	X 	I 	I 	I 0.49 Yes 350 10.0 % 367 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 /l I 	I 	I 	ox 	I 	I 	I 0.14 Yes 10.0 % 220 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /1 I 	I 	I 	x 	I 	I 	I 0.04 Yes 15.0 % 167 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 II 	I 	x 	I 	II 0.06 Yes 15.0 % 74 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 pJ1 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /I 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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Md. Mean StAm 	CV% S^ 
n 




pH al I 	I 	Xo 	I I -0.29 Yes 6.87 1.5 % 	6.84 6.86 6.87 0.0318 	0.5 % 78 2 	0 80 
H A2 x 	I 	I 	I _i _i 0.00 Yes 3.0 % 	7.41 7.41 0.126 	l.7%77 3 	0 80 
pH ii iii I 	I 	x 	I 	I 	I 0.00 Yes 6.60 6.60 0.108 	l.6%76 3 	0 79 
ConducUvi Al mS/m I X I 	I 0.03 Yes 7.39 5.0 % 	7.4 7.49 7.49 0.190 	2.5% 73 7 	0 80 
Conductivity A2 mS/m I 	I 	I x 	° 	I 	I 	I 7 Yes 5.0 % 	20.3 21.0 21.0 0.630 	3.0 % 75 5 	0 80 
Conductive A3 !fl S/m I 	Xo 	I 	I -0.16 Yes 5.0 % 	13.29 13.4 13.4 0.613 	4.6 % 78 2 	0 80 
Alkalini 	-1 B1 mmol/I 1.14 5.0 % 1.13 1.12 0.0222 	2.0 % 30 3 	0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 	2.2 % 31 3 	0 34 
Alkalini 	-1 B3 mmolA 10.0 % 0.228 0.226 0.00807 	3.6 % 33 1 	0 34 
Alkalini 	-1 B4 mmo fl 0.427 0.426 0.0103 	2.4 % 32 2 	0 34 
Alkalini 	-2 B1 mmol/I I I ° 	I x I I 1.75 No 1.14 5.0 % 	1.24 1.15 1.15 0.0178 	1.5 % 26 6 	0 32 
Alkalini 	-2 B2 mmol/l I I ° 	I x 	I I 1.42 Yes 10.0 % 	0.379 0.333 0.332 0.0187 	5.6 % 32 0 	0 32 
Alkalini 	-2 B3 mmol/1 I I I o I x 1 I 1.78 Yes 10.0 % 	0.311 0.264 0.264 0.0168 	6.4 % 32 0 	0 32 
Alkalini 	-2 84 mmol/I I iiI ° 	I x 1 I 1.79 No 10.0 % 	0.547 0.464 0.464 0.0116 	2.5 % 30 2 	0 32 
P-PO4 C1 ijjjjj I I °x 	I I 0.34 Yes 119 5.0 % 	121 120 119 3.32 	2.8 % 64 3 	0 67 
P-PO4 C2 I I ° 	I x 	I I 1.25 Yes 7.0 % 	31 28.5 28.5 1.39 	4.9 % 63 4 	0 67 
P-PO4 C3 /I I I ° x 	I I I 0.60 Yes 7.0 % 95.3 95.0 2.83 	3.0 % 65 2 	0 67 
P-PO4 C4 I ° 	x I 0.86 Yes J 71.6 71.7 2.91 	4.1 % 65 2 	0 67 
Plot C1 /I I 0.56 Yes 178 70%  184 183 5.11 	2.8% 66 4 	0 70 
Plot C2 I I I ° x I 0.57 Yes 
M76 
10.0 % 49.1 49.2 2.65 	5.4% 68 2 	0 70 
Plot C3 I I °X 0.34 Yes 7.0 % 125 125 3.90 	3.1 % 69 1 	0 70 
Plot C4 I I °X 0.32 Yes 10.0 % 84.2 84.3 4.21 	5.0% 69 1 	0 70 
N-NH4 D1 !I °X 0.16 Yes 125 10,0 % 131 131 7.38 	5.6% 66 2 	0 68 
D2 I XO 	I -0.20 Yes 10.0% 86.2 86.7 4.93 	5.7 % 65 3 	0 68 
N-NH4 D3 I x -0.11 Yes 15.0 	41 41.5 41.7 5.96 jjjjjjo  65 2 	l 68 
N-NO2+NO3 D1 ll I ° 	x I 0.63 Yes 225 7.0 % 	235 233 234 11.0 	4.7 % 60 4 	0 64 
N-NO2+NO3 D2 I x 0.09 Yes 10.0 % 	676 676 670 28.0 	4.2% 59 4 	0 63 
N-NO2+NO3 D3 I x 0.10 Yes 10.0 % 	507 502 502 14.6 	2.9 % 54 9 	0 63 
Ntot Dl 350 10.0% 360 362 36.3 	10.0 % 57 3 	2 62 
Ntot D2 10.0 % 885 881 50.5 	5.7% 56 6 	1 63 
Nlot D3 10.0 % 879 869 74.4 	8.6%59 3 	1 63 
Na El m I I 	°X 0.20 Yes 8 7.0°6 	8.11 7.94 8.00 0.564 	7.1 % 53 0 	0 53 
Na E2 m 11 I x 	° 	I -1.00 Yes 7.0 % 	4 4.27 4.30 0.201 	4.7%494 0 53 
Na E3 m I XO -0.33 Yes 10.0 % 	1.76 1.81 1.82 0.110 	6.0%49 0 53 
Na E4 m I I Ix o I I I -0.87 Yes 10.0 % 	2.42 242.6 0.164 	6.2%5l 2 	0 53 
K El :1_ I I 	x 	1 1 I 0.00 Yes 2.5 7.0 % 	2.5 2.48 2.48 0.142 	5.7 % 49 2 	0 51 
K iirnIii I 	XI ° 	I I I -1.50 Yes 10.0 % 	2.04 2.42 2.40 0.151 	6.3% 49 2 	051 
K E3 m I I x 	° 	I I 1 -0.70 Yes 10.0 % 	0.6 0.644 0.645 0.0620 	9.6%49 1 	1 51 
K E4 m I 	XO -0.27 Yes 10.0 % 	1.1 1.13 1.13 0.0707 	6.3%49 2 	0 51 
Ca E1 m I I I 	XO 	I I I -0.17 Yes 12 5.0 % 	11.9 12.0 12.0 0.425 	3.5%51 4 	0 55 
Ca E2 m fl I I I 	XO I -0.24 Yes 7.0 % 	7.05 7.18 7.17 0.358 	5.0 % 52 3 	0 55 
Ca E3 m I 	XO I -0.31 Yes 7.0 % 	2.22 2.27 2.27 0.139 	6.1 % 50 50 55 
Ca E4 m I I 	x° I I -0.27 Yes 7.0 % 	4.74 4.84 4.83 0.305 	6.3 % 53 2 	0 55 
M E1 m /I I I I 	XO I I I -0.17 Yes 3.5 5.0 % 	3.47 3.47 3.45 0.113 	3.3 % 50 4 	0 54 
Mg 3.62 3.55 3.49 0.231 	6.6 % 53 10 54 
Mg E3 m I I 	x I I I 0.09 Yes 10.0 °/ 	1.15 1.15 1.14 0.0586 	5.1 % 48 5 	1 54 
Mg E4  x I I -0.05 Yes 10.0 % 	2.04 2.06 2.05 _0l49 % 51 3 	0 54 
SO4-1 e1 m A I 	x I 0.00 Yes 5.0 % 	13.2 13.2 13.2 0.605 	4.6 % 29 0 	0 29 
SO4-1 E2 m911 I I I 	Xo i  I i  -0.18 Yes 10.0 % 	9.19 9.24 9.36 0.395 	4.2 % 27 2 	0 29 
SO4-1 E3 m/1 I I I 	X I I 0.09 Yes 10.0 % 	3.21 3.18 3.18 0.242 	7.6 % 29 0 	0 29 
SO4-1 E4 mIl I I I 	XO I I -0.20 Yes 10.0 % 	6.92 6.99 7.06 0.297 	4.2 % 27 2 	0 29 
SO4-2 el mail 5.0 % 13.1 13.2 0.491 	3.7 % 28 3 	0 31 
SO4-2 E2 m /1 10.0 % 9.53 9.68 1.48 	15.3 % 31 1 	0 32 
SO4-2 E3 m A 15.0 % 3.27 3.54 0.903 	25.5 % 27 2 	3 32 
SO4-2 E4 m11 10.0 % 6.94 6.95 0.628 	9.0 % 28 3 	1 32 
Cl el m Xo I I I -0.14 Yes 7.0 % 	7.03 7.02 7.10 0.418 	5.9 % 60 2 	2 64 
Cl E2 m/l I I I 	XO I I I -0.20 Yes 10.0 % 	5.33 5.40 5.44 0.444 	8.2 % 61 3 	2 66 
Cl E3 m A I I Ix 	° I I I -0.64 Yes 15.0 % 	2.43 2.70 2.69 0.379 	14.1 % 61 2 	3 66 
Cl E4 m9)1 I I I 	X ° I I -0.54 Yes 10.0 % 	3.83 4.01 4.05 0.364 	9.0 % 61 2 	3 66 
F Fl I I 	X I I -0.07 Yes 1088 10.0 % 	1080 1 080 1 070 35.4 	3.3 % 43 5 	0 48 
F F2 pIl I I I 	x ° I I I -0.61 Yes 10.0% 	170 177 181 24.1 	13.3% 47 1 	0 48 
F F3 /1 I I I 	°X I I 0.19 Yes 10.0 % 	367 362 360 24.5 	6.8 % 45 3 	0 48 
F F4 FJJ1 I I I 	° x I I I 0.57 Yes 10.0 % 	727 700 688 47.9 	7.0 % 46 2 	0 48 
Fe-1 G1 i1 400 10.0 % 403 408 12.1 	3.0 % 37 0 	0 37 
Fe-1 G2 p911 10.0 % 731 732 22.1 	3.0 % 36 1 	0 37 
Fe-1 G3 p1i 15.0 % 1 230 1 230 36.1 	2.9 % 35 1 	0 36 
Fe-1 G4 p9i1 15.0 % 439 441 12.8 	2.9 % 36 1 	0 37 
Fe-2 Cl pil I 	I 	X 	I 	II 0.00 Yes 400 10.0 % 	400 390 391 26.6 	6.8 % 32 1 	0 33 
Fe-2 G2 I 	I 	I 	°X 	I 	I 	I 0.19 Yes 10.0 % 	703 696 690 52.7 	7.6 % 31 2 	0 33 
Fe-2 G3 p91t I 	I 	IX 	° 	I 	I 	I -0.77 Yes 15.0 % 	720 750 814 311 	38.2 % 33 0 	0 33 
Fe-2 G4 /l I 	I 	x 	0 	I 	I 	I -0.89 Yes 15.0 % 	248 261 286 112 	39.2 % 33 0 	0 33 
Mn-1 G1 p1l 350 10.0 % 353 353 12.2 	3.5 % 30 1 	0 31 
Mn-1 G2 p11 10.0 % 216 217 8.00 	3.7 % 29 2 	0 31 
Mn-1 G3 pJl 15.0 % 167 166 12.2 	7.3 % 30 1 	0 31 
Mn-1 G4 IJJ1 15.0 % 74.0 73.3 4.69 	6.4 % 30 1 	0 31 
Mn-2 G1 I 	I 	I 	°X 	I 	I 	I 0.26 Yes 350 10.0 % 	359 347 344 11.0 	3.2 % 32 4 	0 36 
Mn-2 G2 /I II 	I 	X 	I 	I 0.09 Yes 10.0 % 	214 213 212 10.3 	4.9 % 34 2 	0 36 
Mn-2 G3 F911  I 	I 	I 	X 0.06 Yes 15.0 % 	115 115 116 6.88 	5.9 % 33 3 	0 36 
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resuk - Mean 












pH al I 	I 	I 	ox 	I 	I 	I 0.19 Yes 6.87 1.5 % 6.89 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	I 	I 	x 	o 	I 	I -0.49 Yes 3.0%7. 7.42 7.41 0.126 l.7%773 0 80 
H A3 X° I -0.56 Yes 3.0 % 6.49 6.60 6.60 0.108 1.6% 76 3 0 79 
Conductivity mS/m I 	I 	0 	I 	I 	x 33.04 No 7.39 5.0 % 19.6 7.49 7.49 0.190 2.5 % 73 7 0 80 
ConducUvi A2 mSlm x I 	I 	1 	0 	1 	I -7.33 No 5.0% 13.3 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mSlm x I 	I 0 I -8.33 No _ P °_/ 7.82 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 Bl mmolA 1.14 5.0 h 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/l 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA 10.0 % 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmolA 10.0 % 0.427 0.426 0.0103 2.4%322 0 34 
Alkalini 	-2 B1 mmoJA I I I OX I 0.14 Yes 1.14 5.0 % 1.148 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalini 	-2 B2 $l I x o I I -0.39 Yes 10.0 % 0.319 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalinity-2 B3 mmolJl I I xo I I  •0.34 Yes 10.0% 0.255 0.264 0.264 0.0168 6.4% 32 0 0 32 
AIkaIInl 	-2 B4 ni I xo I -0.13 Yes 10.0 % 0.458 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 C1 I x 	I I 0.50 Yes 119 5.0 % 122 120 119 3.32 2.8%84 3 0 67 
P-PO4 C2 !I I x 	I I 0.10 Yes 7.0 % 28.7 28.5 28.5 1.39 4.9% 63 4 0 67 
P-PO4 C3 A I ox I 0.35 Yes 7.0 % 97.3 95.3 95.0 2.83 3.0%65 2 0 67 
P-PO4 C4 !I I I x o I -0.54 _X!______7° 69 71.6 71.7 2.91 4.l%65 2 0 67 
Plot C1 !I I I I o x) I I 0.80 Yes 178 7.0 % 188 184 183 5.11 2.8% 66 4 0 70 
Plot C2 I x I 0.08 Yes 10.0 % 49.6 49.1 49.2  2 0 70 
Ptot C3 A I I ox I 0.23 Yes 7.0 % 127 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 P I x I I 0.07 Yes 10.0 % 84.9 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 Dt j xo I -0.32 Yes 125 10.0 % 121 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 !I I I x 	I o I I I -1.72 Yes  71.8 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 I I ox 	I I 0.14 Yes  42.6 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 Dl I I o I x 	I I 1.33 Yes 225 7.0% 246 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 A I ii I o I XI I 1.76 No 10.0 788 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 /I I o x 	I I I 0.40 Yes 10.0 % 522 502 502 14.6 2.9 % 54 9 0 63 
Ntot Dt 350 10.0 11111 360 362 36.3 10.0 / 57 3 2 62 
Ntot D2 A 10.0 % 885 861 50.5 5.7 % 56 6 1 63 
Ntot  
l0% 8 869 744Th  
Na E1 m /1 8 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 6!i_  7.0 % 4.27 4.30 
0.201 4.7 % 49 4 0 53 
Na E3 m 1.81 1.82 0.110 6.0 % 
•
49 4 0 53 
Na  2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m !I 2.5 0% 482A80.4 7°492 0 51 
K E2 m ll 10.0 % 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m /I 10.0 % 0.644 0.645 0.0620 9.6%49 1 1 51 
K E4 m A  1.13 1.13 0.0707 6.3% 49 2 0 51 
Ca E1 m /I 12 5.0 % 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca  7.0 % 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m 7.0 % 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m /I 7.0 4.84 4.83 0.305 6.3 % 53 2 0 55 
M E1 m ll 3.47 3.45 0.113 3.3 % 50 4 0 54 
M E2 m A 10.0 % 3.55 3.49 0.231 6.6 % 53 1 0 54 
M E3 !!2g! 1.15 1.14 
0.0586 5.1 % 48 5 1 54 
M E4 m /I 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m /I 5.0 % 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /I 10.0 % 9.24 9.36 0.395 4.2%27 2 0 29 
SO4-1 E3 m 10.0 % 3.18 3.18 0.242 7.6%29 0 0 29 
SO4-1 E4 m /I  7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m A I 	0 I x I 1.21 Yes 5.0 % 14 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /l I I I 	o I I 	X I 2.81 Yes 10.0 % 12.4 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 nigh I I I 	o I I Ix 4.26 Yes 15.0 % 5.8 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m 11 I I I 	o X I I 1.80 Yes 10.0 % 8.2 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /I X I I I 	0 I I I -4.10 No 7.0 % 5.06 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m A x 1 I 	0 I I I -4.80 No 10.0 % 2.83 5.40 5.44 0.444 8.2 % 61 3 2 66 
Cl E3 m A X! I ° I I -5.43 No 15.0 % 0.5 2.70 2.69 0.379 14.1 % 61 2 3 66 
Cl E4 m x I I 1 	0 I I I -7.28 No 10.0 % 1.1 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl /1 x I I I 	° I I I -4.35 No 1088 10.0 % 615 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /l I 	x o I I I -2.27 Yes 10.0% 140 177 181 24.1 13.3 % 47 1 0 48 
F F3 igfl I I I 	x o -0.56 Yes 10.0 % 340 362 360 24.5 6.8 % 45 3 0 48 
F F4 /l I x I 	0 I I I -1.82 Yes 10.0 % 563 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 01 /I I I 	o x I I 0.45 Yes 400 10.0 % 418 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 02 pgIl I I I 	xo I I I -0.16 Yes 10.0 % 720 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 pgfl I I I 	x I I 0.00 Yes 15.0 % 1230 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 ughI I I I 	xo I I I -0.35 Yes 15.0 % 418 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 N 	!I 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 /l 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 03 /l 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 /l 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 ig4 I 	I 	I 	ox 	I 	I 	I 0.29 Yes 350 10.0 % 360 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 igdl II 	I 	ox 	I 0.14 Yes 10.0 % 220 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 igI1 I 	i 	o 	x 	I 	I 	I 0.40 Yes 15.0 % 176 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 04 Jgfl I 	I 	I 	xo 	I 	I 	I -0.21 Yes 15.0 % 71 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 gI1 350 10.0 % 347 344 11.0 3.2 % 32 4 I 	0 36 
Mn-2 G2 g4 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 pgil 15.0 % 115 116 6.88 5.9 % 33 3 I 	0 36 
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Mean Sides. CV°h 2t m 
pH al I 	I 	I 	x 	I 	I -0.10 Yes 6.87 1.5 % 6.86 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H I 	IX 	I 	o 	I 	I 	I -1.71 Yes 3.0 % 7.03 7.42 7.41 0.126 1.7 % 77 3 0 80 
pH A3 I 	x 	I 	o 	II 	I -1.97 No 3.0 % 6.21 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	I 	I 	o 	x 	I 	I 0.60 Yes 7.39 5.0% 7.61 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m I I 	OX 	I 	I 	I 0.29 Yes 5.0 °/ 21.3 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 I 	I 	I 	0 	X I 	I 	I 0.75 Yes 9L'° 13.9 13.4 13.4 0.613 4.6 % 78i 2 0 80 
Alkalini 	-1 Bt 1.14 5.0% 1.13 1.12 0.0222 2.0°! 30 3 0 33 
Alkalini 	-1 B2 10.0 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 1.14 5.0 % 1.15 1.15 0.0178 150 26 6 0 32 
Alkalini 	-2 B2 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
AIkaIInl 	-2 B3 !fl mol/I 10.0 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmol/I 10.0 % 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 Cl 119 5.0 % 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 22_ !L 7.0 28.5 28.5 1.39 4.9%63 4 0 67 
P-PO4 C3 7.0  2.83 3.0 % 65 2 0 67 
P-PO4 C4 /I 7.0 % 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 /I 178 7.0 % 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 /I 10.0 % 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 7.0 % 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 A 10.0 % 84.2 84.3 4.21 5.0 % 69 1 0I ii70 
N-NH4 D1 /I I 	I 	I 	o 	x 	I 	I 0.88 Yes 125 10.0 136 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 /I I 	I 	I 	X 	II 	1 -0.01 Yes 10.0 % 86.6 86.2 86.7 4.93 5.7%__  65 3 _iii0 68 
N-NH4 D3 I 	I 	I 	o 	I 	x 	I 2.08 Yes 15.0 % 54.7 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D7 11 II 	I 	o 	I 	I 	Ix 16.57 No 225 7.0 % 486 233 234 11.0  
N-NO2+NO3 D2 11 I 	I 	I 	o 	I 	I 	I x 3.42 jNo 10.0° 899 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 03 I 	o 	I 	I 	I x 6.85 No 10.0 % 846 502 502 14.6 2.9 % 54 9 0 63 
Nlot D1 /I 350 10.0 % 360 362 36.3 10.0%iiI 3  2 62 
Nlot D2 10.0 % 885 881 50.5 5.7 % 56 6 1 63 
Nlot D3 !I 10.0 % 879 869 74.4 8.6 % 59 3 __ 1_i63 
Na Et m /1 8 7.0% 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m /I  _L °  Lo 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /1 10.0 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m 10.0 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m 2.5 7.0  2.48 0.142 5.7 % 49 2 0 51 
K E2 m !I 10.0% 2.42 2.40 0.151 6.3 % 49 20 51 
K E3 _!!L 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m 10.0% 1.1 
 1.13 0.0707 iii6.3 % 49 2 0 51 
Ca if  m !I 12 5.0 % 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /I  JP 1° 7.18 7.17 0.358 5.0 % 52 3 0 55 
Ca E3 m /I 7.0 % 2.27 2.27 I 	0.139 6.1 % 50 5 0 55 
Ca E4 m 7.0 % 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m !I  % 3.47 3.45 0.113 3.3 % 50 4 0 54 
M E2 m !I j_% 3.55 .49 0.231 6.6 % 53 1 0 54 
Mg E3 m A  10% 1.1 1.14 0.0586 5.1 % 48 5 1 54 
M E4 m 10.0 % 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 et m 9%_____-i 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m 10.0 % 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 _Cg!! 10.0 3.18 
3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /I 10.0 °/ 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m x I 	II 	o 	I I I -3.48 No 5.0 % 10.9 13.1 13.2 0.491 3.7% 28 3 0 31 
SO4-2 E2 _!i!_  I 	I 	o 	I x I 1.36 Yes 10.0 % 11 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m x 	1 	0 -2.11 Yes 15.0 % 2.42 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 IIli' X 	o 	I Iiii I 0.76 Yes 10.0 % 6.42 6.94 6.95 0.628 9.0% 28 3 1 32 
Cl el m /I I I 	I 	xo 	I I -0.30 Yes 7.0 % 6.95 7.02 7.10 0.418 5.9 % 60 2 2 64 
Cl E2 m /l I X 	o I I I -0.88 Yes 10.0 % 4.96 5.40 5.44 0.444 8.2% 61 3 2 66 
Cl E3 m /I i IX 	I I I I -1.73 Yes 15.0 % 1.99 2.70 2.69 0.379 14.1 % 61 2 3 66 
Cl E4 m /l I I 	I 	xo I I I -0.20 Yes 10.0 % 3.97 4.01 4.05 0.364 9.0 %I  61 2 3 66 
F Fl /I I I 	I 	xo I I I -0.17 Yes 1088 10.0 % 1070 1 080 1 070 35.4 3.3 %I  43 5 0 48 
F F2 /I I I 	I 	ox I I I 0.22 Yes 10.0% 185 177 181 24.1 13.3%l 47 1 0 48 
F F3 ' I I 	I 	o x I I I 0.50 Yes 10.0 % 378 362 360 24.5 6.8 %I  45 3 0 48 
F F4 ugn I I 	I 	o 	x I I I 0.42 Yes 10.0 % 717 700 688 47.9 7.0 %I  46 2 0 48 
Fe-1 G1 ig/1 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /1 10.0 % 731 732 22.1 3.0 %I  36 1 0 37 
Fe-1 G3 igfl 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 15.0% 439 441 12.8 2.9%I 36 1 0 L37 
Fe-2 01 /I I 	I 	I 	° 	x 	I 	I 	I 0.60 Yes 400 10.0 % 424 390 391 26.6 6.8 %I  32 1 0 33 
Fe-2 G2 pgil I 	I 	j 	ox 	I 	j 	I 0.36 Yes 10.0 % 715 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 I 	I 	I 	x 	o 	I 	I 	I -0.44 Yes 15.0 % 760 750 814 311 38.2 %I  33 0 0 33 
Fe-2 G4 /l I 	I 	I 	X 	0 	I 	I 	I -0.47 Yes 15.0 % 266 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl igJl 350 10.0 % 353 353 12.2 3.5% 30 1 0 31 
Mn-1 G2 pgJl 10.0 % 216 217 8.00 3.7 %I  29 2 0 31 
Mn-1 G3 /I 15.0 % 167 166 12.2 7.3 %I  30 1 0 31 
Mn-1 G4 /I 15.0 % 74.0 73.3 4.69 6.4 %I  30 1 0 31 
Mn-2 Cl pgIl I 	I 	I 	Ox 	I 	I 	I 0.14 Yes 350 10.0 % 355 347 344 11.0 32 % 32 4 0 36 
Mn-2 G2 !I I 	I 	I 	OX 	I 	I 	I 0.33 Yes 10.0 % 219 213 212 10.3 4.9 %I  4 2 0 36 
Mn-2 03 /1 I 	I 	I 	X 	I 	I 	I -0.11 Yes 15.0 % 114 115 116 6.88 5.9 % 33 3 0 36 
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result Md. Mean St.dev. CV% 
° 
° sa 2 
v m' 
pH al I 	o 	X 	I 	I 	I 0.49 Yes 6.87 1.5 % 6.92 6.86 6.87 0.0318 0.5 % 78 2 0 	80 
pH A2 I 	I o 	I X 	I 	I 1.21 Yes 11111 3.0 % 7.68 7.42 7.41 0.126 1.70/ 77 3 0 	80 
pH A3 X 	I 	I -0.10 Yes 6.58 6.60 6.60 0.108 1.6°! 76 3 0 	79 
Conductivity Al !fl S/m I 	o 	I 	I X 4.14 No 7.39 8.92 7.49 7.49 0.190 25o/ 73 7 0 	80 
Conductivity A2 ms/m I X 	o I 	I -1.87 Yes  19.04 21.0 21.0 0.630 3.0 % 75 5 0 	80 
Conductivity A3 ms/m I o 	x 1 	I 1.64 Yes  J4 i4 13.4 0.613 4.6 % 78 2 0 	80 
Alkalini 	-1 B1 mmol/I 1.14 
050% 
1.13 1.12 0.0222 2.0 % 30 3 0 	33 
Alkalini 	-1 B2 mmol/l 0.294 0.295 0.00657 i1°  31 3 0 	34 
Alkalini 	-1 B3 mmol/I 0.228 0.226 0.00807 3.6 % 33 1 0 	34 
Alkalini 	-1 B4 mmol/I 0.427 0.426 0.0103 2.4 % 32 2 0 	34 
Alkalini 	-2 B1 mmolli 0 	I 2.46 No 1.14 1.28 1.15 1.15 0.0178 1.5% 26 6 0 	32 
Alkalini 	-2 B2 mmol/l 0 	X 	I 1 1.02 Yes 10.0 0.366 0.333 0.332 0.0187 5.6% I I0 	32 
Alkalinity-2 B3 mmol/I I I o I X I 1.14 Yes 10.0 0.294 0.264 0.264 0.0168 6.4 % 32 0 0 	32 
Alkalinity-2 B4 mmol/I I o X 	I 0.47 Yes j_% 0.486 0.464 0.464 0.0116 2.5 % 30 2 0 	32 
P-PO4 Cl ii  XI I o I -13.39 No 119 5.0% 39.3 120 119 3.32 2.8% 64 3 0 	67 
P-PO4 C2 x 1 1 I o I -9.65 No 7.0 °/ 9.25 28.5 28.5 1.39 4.9%63 4 0 	67 
P-PO4 C3  o 	I -9.59 No 7.0 % 31.2 95.3 95.0 2.83 3.0%65 2 0 	67 
P-PO4 C4 X 1 I I o -9.68 No 7.0 % 23.1 71.6 71.7 2.91 4.1%65 2 0 	67 
Plot 1 I _2(I o -2.25 No 178 7.0 % 150 184 183 5.11 2.8% 66 4 0 	70 
Plot C2 A I x I I 0.02 Yes 10.0 % 49.1 ii.2 2.65 5.4% I2 0 	70 
Plot C3 /I I I ox I I 0.23 Yes 70O 127 125 125 3.90 3.1 % 69 1 0 	70 
Plot C4 /l X I 0.11 Yes 10.0 % 85.2 84.2 84.3 4.21 5.0 % 69 1 0 	70 
N-NH4 Dl j 0 	X 	I I 1.12 Yes 125 10.0 % 139 131 131 7.38 
5.6% 66 2 0 	68 
N-NH4 D2  o I I IX 3.03 No 10.0% 113 86.2 86.7 4.93 5.7% 65 3 0 	68 
N-NH4 D3 /I I ° 	I IX 4.20 No 15.0 % 68 41.5 41.7 5.96 14.3% 65 2 1 	68 
N-NO2+NO3 D1 fl I I 0  I 	I IX 5.08 No 225 70o 305 233 234 11.0 4J% 60 4 0 	64 
N-NO2+NO3 D2 !I I I o x I 	I I 0.49 Yes 10.0 % 703 676 670 28.0 4.2  0 	63 
N-NO2+NO3 D3 /I I o I X 1.14 No 10.0 % 559 502 502 14.6  0 	63 
Ntot D1 I I I xo 1 I -0.20 Yes 350 10.0 % 343 360 362 36.3 10.0 % 57 3 2 	62 
Ntot D2 ll I X I -0.02 Yes 	_______i22° 879 885 1 50.5  56 6 1 	63 
Ntot _R_________-_-----•° .30 Yes 10.0 
879 869 74.4 8.6 59 3 1 	63 
Na E1 m /1 I I I o XI 0.66 Yes 8 7.0 % 8.37 7.94 8.00 0647.1 % 53 0 0 	53 
Na E2 m I o IX 	I 1.20 Yes 7.0 % 4.66 4.27 4.30 0014.7 49 4 0 	53 
Na E3 m I I o X I I 0.77 Yes 10.0 % 1.96 1.81 1.82 0.110 6.0 % 49 40 53 
Na E4 m /l I oX I 	I 0.15 Yes 10%2 2.64 2.65 0.6462 % 51 20 53 
K E1 m I I x I 	I I -0.11 Yes 2.5 7.0 % 2.48 2.48 2.48 0.142 5.7 % 49 2 0 	51 
K E2 m I X I 	I I 0.13 Yes 10.0 % 2.43 2.42 2.40 0.151 6.3 % 49 2 0 	51 
K E3 m /I I I X o I 0.47 Yes 10.0 % 0.615 0.644 0.645 0.0620 9.6%491 1 	51 
K E4 m /I I I I X I I 0.00 Yes 10.0 % 1.13 1.13 1.13 0.0707 6.3%492 0 	51 
Ca E1 m ll I I X 	0 I I -1.00 Yes 12 5.0 °/ 11.4 12.0 12.0 0.425 3.5 % 51 4 0 	55 
Ca E2 m !I I I I 	X 0 -0.58 Yes 7.0 % 6.88 7.18 7.17 0.358 5.0%52 3 0 	55 
Ca E3 m I I I 	X o 1 •0.44 Yes 7.0 % 2.2 2.27 2.27 0.139 6.1%50 5 0 	55 
Ca E4 m A I I X 	o -0.74 Yes 7.0 % 4.58 4.83 0.305 6.3 % 53 2 0 	55 
M E1 m I OX 0.34 Yes 3.56 3.47 3.45 0.113 3.3% 50 4 0 	54 
M E2 m I I o X I 0.66 Yes 10.0 % 3.72 3.55 3.49 0.231 6.6% 53 1 0 	54 
Mg 1.05 1.15 1.14 0.0586 5.1% 48 5 1 	54 
Mg E4 m911 1 	0 1 , IX 3.27 No 10.0 % 2.72 2.06 2.05 0.124 6.0 % 51 3 0 	54 
SO4-1 el m /l I I I 	OX I I I 0.30 Yes 5.0 % 13.4 13.2 13.2 0.605 4.6 % 29 0 0 	29 
SO4-1 E2 m /I I I I 	X I I I 0.07 Yes 10.0 % 9.43 924 9,36 0.395 4.2 % 27 2 0 	29 
SO4-1 E3 mgul I 	OX I I I 0.16 Yes 10.0 % 3.23 3.18 3.18 0.242 7.6 % 29 0 0 	29 
SO4-1 E4 m /l I I I 	OX I I I 0.14 Yes 10.0 % 7.16 6.99 7.06 0.297 4.2 % 27 2 0 	29 
SO4-2 el m /I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 	31 
SO4-2 E2 mgil 10.0 % 9.53 9.68 1.48 15.3% 31 1 0 	32 
SO4-2 E3 mgJl 15,0 % 3.27 3.54 0.903 25.5 % 27 2 3 	32 
SO4-2 E4 mgIl 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 	32 
CI el mgñ I I I 	OX 	I I I 0.18 Yes 7.0 % 7.19 7.02 7.10 0.418 5.9 % 60 2 2 	64 
CI E2 m /I I I I 	o X 	I I I 0.48 Yes 10.0 % 5.7 5.40 5.44 0.444 8.2 % 61 3 2 	66 
CI E3 mgil I I I 	X 	I I I 0.10 Yes 15.0 % 2.73 2.70 2.69 0.379 14.1 % 61 2 3 	66 
Cl E4 mg/1 I I 	OX 	I I I 0.22 Yes 10.0 % 4.14 4.01 4.05 0.364 9.0 % 61 2 3 	66 
F Fl A I I I 	0 	X 	I I I 0.48 Yes 1088 10.0 % 1140 1 080 1 070 35.4 3.3 % 43 5 it 48 
F F2 pg I I I X I I 1.60 Yes 10.0 % 210 177 181 24.1 13.3 % 47 1 0 	48 
F F3 I I 	o 	I 	X I 1.39 Yes 10.0 % 410 362 360 24.5 6.8 % 45 3 0 	48 
F F4 ig1 I I I 	o 	x I I 1.05 Yes 10.0 % 760 700 688 47.9 7.0 % 46 2 0 	48 
Fe-1 Gl igJ1 400 10.0 % 403 408 12.1 3.0 % 37 0 0 	37 
Fe-1 G2 /l 10.0 % 731 732 22.1 3.0 % 36 1 0 	37 
Fe-1 G3 /l 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 	36 
Fe-1 G4 /I 15.0 % 439 441 12.8 2.9 % 36 1 0 	37 
Fe-2 Gl pgfl I 	I 	I 	X 	I 	I 	I 0.10 Yes 400 10.0 % 404 390 391 26.6 6.8 % 32 1 0 	33 
Fe-2 G2 I 	I 	I 	X 	o 	I I -0.52 Yes 10.0 % 654 696 690 52.7 7.6 % 31 2 0 	33 
Fe-2 G3 /I I 	I 	I 	o 	I 	I 	I 2.34 Yes 15.0 % 1100 750 814 311 38.2 % 33 0 0 	33 
Fe-2 G4 igl I 	II 	o 	I 	I 	x 	I 2.49 Yes 15.0 % 393 261 286 112 39.2 % 33 0 0 	33 
Mn-1 G1 F911 350 10.0 % 353 
353 12.2 3.5 % 30 1 0 	31 
Mn-1 G2 /I 10.0 % 216 217 8.00 3.7 % 29 2 0 	31 
Mn-1 G3 pg9 15.0 % 167 166 12.2 7.3 % 30 1 0 	31 
Mn-1 G4 pgJ 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 	31 
Mn-2 G1 I 	I 	I 	OX 	I 	I 	I 0.17 Yes 350 10.0 % 356 347 344 11.0 3.2 % 32 4 0 	36 
Mn-2 32 I 	I 	I 	0 	XI 	I 	I 0.66 Yes 10.0 % 226 213 212 10.3 4.9 % 34 2 0 	36 
Mn-2 G3 pg11 I 	I 	I 	o I 	X 	I 2.59 No 15.0 % 161 115 116 6.88 5.9 % 33 3 0 	36 
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T 	2 
Grubbs 	
gssl ned 	Target 	Lab's 	 d 	3  




pH al I 	ox 	 I 0.29 Yes 6.87 	1.5 % 6.9 6.86 6.87 0.0318 0.5 % 	78 2 0 80 
H A2 I 	II 	ox 	I 	II 0.13 Yes 3,0 % 7.44 7.42 7.41 0.126 1.7 % 	77 3 0 80 
H A3 I 	II 	ox 	I 	II 0.15 Yes  P/o 6.63 6.60 6.60 0.108 1.6 % 	76 3 0 79 
Conductivl Al mS/m 	 I 	ox I 0.19 Yes 7.39 	5.0 % 7.46 7.49 7.49 0.190 2.5 % 	73 7 0 80 
Conductivity A2 mS/m 	I 	 xo 	I 	I 	I -0.19 Yes 5.0 °/ 20.8 21.0 21.0 0.630 3.0 % 	75 5 0 80 
Conductivity A3 mS/m 	I xo 	I 	I 	I  •0.13 Yes 5.0 % 13.31 13.4 13.4 0.613 4.6 % 	78 2 0 80 
Alkalinity-1 B1 mmolA 1.14 	5.0 % 1.13 1.12 0.0222 2.0° 	30 3 0 33 
Alkalini 	-1 B2 mmol/l 10.0 % 0.294 0.295 0,00657 2.2 % 	31 3 0 34 
Alkallnl 	-1 B3 mmol/l 10.0 % 0.228 0.226 0.00807  
Alkalini 	-1 B4 mmol/1 10.0 % 0.427 0.426 0.0103 2.4 % 	32 2 0 34 
Alkalini 	-2 61 mmol/I 	I I x 	I 	I I 0.00 Yes 1.14 	5.0 % 1.14 1.15 1.15 0.0178 1.5 % 	26 6 0 32 
Alkalinity-2 B2 mmoill 	I x 	I I -0.06 Yes 10.0 % 0.33 0.333 0.332 0.0187 5.6° 	32 0 0 32 
Alkalinity-2 B3 mmot/I 	I I xo 	I 	I I •0.15 Yes 10.0 % 0.26 0.264 0.264 0.0168 6.4 % 	32 0 0 32 
Alkalini 	-2 B4 mmoUl 	I I x 	I I -0.09 Yes 10.0 % 0.46 0.464 0.464 0.0116 25o 	30 2 0 32 
P-PO4 Cl I I ox I 0.34 Yes 119 	5.0 % 121 120 119 3.32 2.8 % 	64 3 0 67 
P-PO4 C2 iLLI I o x I 1.05 Yes 7.0 % 30.6 28.5 28.5 1.39 4.9 % 	63 4 0 67 
P-PO4 C3 /I 	I I I ° 	x 	I 	I 1 0.45 Yes 7.0 °/ 98 95.3 95.0 2.83 3.0% 	65 2 0 67 
P-PO4 C4 /I 	I I o x I 0.94 Yes 7.0° 76.4 71.6 71.7 2.91 4.1 % 	65 2 0 67 
Plot C1 /I 	I I I o x 	I I I 0.56 Yes 178 ilIio 185 184 183 5.11 2.8 % 	66 4 0 70 
Plot C2 /I 	I I I x 	I I -0.06 Yes 10.0 % 48.9 49.1 49.2 2.65 5.4%68 2 0 70 
Ptot C3 /I I I X 0.00 Yes _IP !o 125 125 125 3.90 3.1 % 	69 1 0 70 
PtoL C4 /I 	1 1 x 	I I I 0.06 Yes 10.0 % 84.8 84.2 84.3 4.21 5.0%691 0 70 
N-NH4 D1 /I 	I I 0 x 	I 2.24 Yes 125 	100% 153 131 131 7.38 5,6 % 	66 2 0 68 
N-NH4 D2 /I 	I o x 	I I 0.50 Yes 10.0 % 91 86.2 86.7 4.93 5.7 % 	65 3 0 68 
N-NH4 D3 !I 	I o I I X 	I 2.32 Yes 15.0 % 56.2 41.5 41.7 5.96 14.3% 	65 2 1 68 
N-NO2+NO3 D7 /I o x I _Y_  225 	7.0 % 253 233 234 11.0 4.7 % 	60 4 0 64 
N-NO2+NO3 D2 o x 1 I 0.75 Yes j9_% 720 676 670 28.0 4.2 % 	59 4 0 63 
N-NO2+NO3 D3 /I 	I I ox 	I I 0.24 Yes 10.0 514 502 502 14.6 2.9 % 	54 9 0 63 
Nlot Dl j/I o XI 2.86 Yes 350 	10.0 % 450 360 362 36.3 10.0 % 	57 3 2 62 
Nlot D2 /I 	I I x 	0 	I I -1.07 Yes 10.0 % 787 865 881 50.5 5.7  
Ntot D3 /I 	I x 	I o -2.55 Yes  i22! 647 879 869 74.4 8.6 	59 3 1 63 
Na E1 m /I 	I I I 	ox I 	I 0.36 Yes 8 	70% 8.2 7.94 8.00 0.564 7.1 % 	53 0 0 53 
Na E2 m 	/I 	I I I 	ox I 	1 0.27 Yes 7.0 % 4.38 4.27 4.30 0.201  
Na E3 m /I I 	0X 0.99 Yes 10.0 % 2 1.81 1.82 0.110 6.0 % 	49 4 0 53 
Na E4 m 	I I I 	ox I 	I 0.30 Yes 10.0 2.73 2.64 2.65 0.164 6.2 % 	51 2 0 53 
K E1 m 	ll 	I I I 	xo I -0.29 Yes 2.5 	7.0 % 2.45 2.48 2.48 0.142 5.7 % 	49 2 0 51 
K E2 m 	/I 	I I I 	ox I 0.21 Yes i2% 2.45 2.42 2.40 0.151  2 0 51 
K E3 m /I I I 	OX I 0.23 Yes 10.0 % 0.66 0.644 0.645 0.0620 9.6 % 	49 1 1 51 
K E4 m I 	x I -0.09 Yes 10.0 1.12 1.13 1.13 0.0707 6.3 % 	49 2 0 51 
Ca E1 m 	/l 	I I I 	x 	I I 0.03 Yes 12 	5.0 % 12.02 12.0 12.0 0.425 3.5 % 	51 4 0 55 
Ca E2 m /I I x I 	o I I I -2.67 _2______L2 % 5.83 7.18 7.17 0.358 5.0 % 	52 3 0 55 
Ca E3 m !I 	x 1 o 1 •3.27 No 7.0 % 1.75 2.27 2.27 0.139 6.1 % 	50 5 0 55 
Ca E4 m !I I I x o 1 1 -1.83 Yes 7.0 % 4.21 4.84 4.83 0.305 6.3 % 	53 2 0 55 
Mg E1 m /I I x 1 	o I I I -1.26 Yes 3.5 	5.0 % 3.28 3.47 3.45 0.113 3.3 % 	50 4 0 54 
Mg E2 m !I I I x 	o -0.83 Yes 10.0 % 3.2 3.55 3.49 0.231 6.6 % 	53 1 0 54 
M E3 m I Ix 	o I I 1 -0.79 Yes 10.0 % 1.05 1.15 1.14 0.0586 5.1 % 	48 5 1 54 
Mg E4 mg/1 I I I x 	o I I I -0.68 Yes 10.0 % 1.91 2.06 2.05 0.124 60% 	51 3 0 54 
SO4-1 el mgil 5.0 % 13.2 13.2 0.605 4.6 % 	29 0 0 29 
SO4-1 E2 m )1 10.0 % 9.24 9.36 0.395 4.2 % 	27 2 0 29 
SO4-1 E3 m9)1 10.0 % 3.18 3.18 0.242 7.6 % 	29 0 0 29 
SO4-1 E4 m 10.0 % 6.99 7.06 0.297 4.2 % 	27 2 0 29 
SO4-2 el m A I I 	I 	ox I 	I I 0.15 Yes 5.0 % 13.3 13.1 13.2 0.491 3.7 % 	28 3 0 31 
SO4-2 E2 m /I I I 	I 	ox I 	I I 0.23 Yes 10.0 % 9.9 9.53 9.68 1.48 15.3 % 	31 1 0 32 
SO4-2 E3 m9)1 I I 	I 	0 1 	x I 1.90 Yes 15.0% 4.55 3.27 3.54 0.903 25.5% 	27 2 3 32 
SO4-2 E4 m !I I I 	I 	o 	x I 	I I 0.50 Yes 10.0 % 7.3 6.94 6.95 0.628 9.0 % 	28 3 1 32 
Cl el mi1 I I 	I 	o I 	x I 1.91 Yes 7.0% 8.05 7.02 7.10 0.418 5.9% 	60 2 2 64 
CI E2 m/1 I I 	I 	o 	x I 	I 0.51 Yes 10.0 % 5.72 5.40 5.44 0.444 8.2 % 	61 3 2 66 
CI E3 m9/1 I I 	x 	o I 	I I -1.02 Yes 15.0 % 2.28 2.70 2.69 0.379 14.1 % 	61 2 3 66 
CI E4 m ll I I 	I 	xo I 	I I -0.25 Yes 10.0 % 3.95 4.01 4.05 0.364 9.0 % 	61 2 3 66 
F Fl igfl I I 	I 	0 I 	I 	x 1 2.52 No 1088 	10.0 % 1362 1 080 1 070 35.4 3.3 % 	43 5 0 48 
F F2 /I I I 	I 	0 I 	I IX 22.32 No 10.0% 585 177 181 24.1 13.3% 	47 1 0 48 
F F3 IJi1 I I 	I 	0 I 	I 	• IX 10.50 No 10.0 % 738 362 360 24.5 6.8 % 	45 3 0 48 
F F4 pg11 I I 	I 	o I 	I I x 7.86 No 10.0 % 1229 700 688 47.9 7.0 % 	46 2 0 48 
Fe-1 Cl /1 400 	10.0 % 403 408 12.1 3.0 % 	37 0 0 37 
Fe-1 G2 igil 10.0 % 731 732 22.1 3.0 % 	36 1 0 37 
Fe-1 G3 1.1911 15.0 % 1 230 1 230 36.1 2.9 % 	35 1 0 36 
Fe-1 G4 1Jgil 15.0 % 439 441 12.8 2.9 % 	36 1 0 37 
Fe-2 Cl /1 	I 	I 	I 	x 	0 	I 	I 	I -0.48 Yes 400 	10.0 % 381 390 391 26.6 6.8 % 	32 1 0 33 
Fe-2 G2 Jgi1 	I 	I 	I 	xo 	I 	I 	I -0.19 Yes 10.0 % 677 696 690 52.7 7.6 % 	31 2 0 33 
Fe-2 G3 1j91 	I 	I 	x 	o 	I 	I 	I -0.79 Yes 15.0 % 717 750 814 311 38.2 % 	33 0 0 33 
Fe-2 G4 p911 	I 	I 	Ix 	0 	I 	I 	I •0.86 Yes 15.0% 249 261 286 112 39.2 % 	33 0 0 33 
Mn-1 G1 ig11 350 	10.0 % 353 353 12.2 3.5 % 	30 1 0 31 
Mn-1 G2 !1 10.0 % 216 217 8.00 3.7 % 	29 2 0 31 
Mn-1 G3 1.1911 15.0 % 167 166 12.2 7.3 % 	30 1 0 31 
Mn-1 G4 1.1911 15.0 % 74.0 73.3 4.69 6.4 % 	30 1 0 31 
Mn-2 G1 iil 	I 	II 	xo 	I 	I 	I -0.23 Yes 350 	10.0 % 342 347 344 11.0 3.2 % 	32 4 0 36 
Mn-2 G2 /l 	I 	II 	ox 	I 	I 	I 0.19 Yes 10.0 % 216 213 212 10.3 4.9% 	34 2 0 36 
Mn-2 G3 ll 	I 	II 	xo 0.23 Yes 15.0 % 112 115 116 6.88 5.9 % 	33 3 0 36 
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Md. Mean Siden. CV% 
T 
d 	° 2 
a 	2 
w 





pH al I 	xO 	I 	I 	I 19 	Yes 6.87 1.5 % 6.85 6.86 6.87 0.0318 0.5 % 78 	2 0 80 
pH A2 I 	I 	I 	xO 	I 	I 	I -0.27 	Yes 3.0 % 7.35 7.42 7.41 0.126 7/ 77 	3 0 80 
pH A3 I 	I 	I 	x 	O 	I 	I 	I -0.51 	Yes 3.0% 6.5 6.60 6.60 0.108 1.6 % 76 	3 0 79 
Conductivity Al mS/m x  I 	I 	I 	0 	I 	I 	I -17.97 	No 7.39 5.0 iiil5 7.49 7.49 0.190 25e/ 73 	7 0 80 
Conductivity A2 mS/m I 	II 	x 	I 	I 	I 0.10 	Yes 5.0 % 21.1 21.0 21.0 0.630 3.0°f 75 	5 0 80 
Conductivity A3 mS/m I 	I 	I 	xo 	II 	I -0.15 	Yes 5.0 % 13.3 13.4 13.4 0.613 4.6 % 78 	2 0 80 
Alkalini 	-1 B1 mmol/I 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 	3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 	3 0 34 
Alkalini 	-1 83 mmo[A  i:92_% 0.228 0.226 0.00807  
Alkalini 	-1 64 mm2Ul 10.0 0.427 0.426 0.0103 2.4 % 32 	2 0 34 
Alkalinity-2 Bl mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 	6 0 32 
Alkalini 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 	0 0 32 
Alkalini 	-2 B3 mmol/I 10.0 0.264 0.264 0.0168 6.4 % 32 	0 0 32 
Alkalini 	-2 B4 mm2La 0.464 0.464 0.0116 2.5% 30 	2 0 32 
P-PO4 Cl 119 5.0 % 120 119 3.32 2.8 % 64 	3 0 67 
P-PO4 C2 7.0 % 28.5 28.5 1.39 4.9 % 63 	4 0 67 
P-PO4 C3 /I  
7.O e/v  95.3 95.0 2.83 3.0 % 65 	2 0 67 
P-PO4 C4 7.0 % 71.6 71.7 2,91 4.1 % 65 	2 0 67 
Plot Cl A 178 70% 184 183 5.11 2.8% 66 	4 0 70 
Plot C2 10.0% 49.1 49.2 2.65 5.4 % 68 	2 0 70 
Plot C3 L 125 125 3.90 3.1 % 69 	1 0 70 
Plot C4 A 84.2 84.3 4.21 5.0 % 69 	1 0 70 
N-NH4 Dl JI 125 10.0 % 131 131 7.38 5.6 % 66 	2 0 68 
N-NH4 D2 10.0 86.2 86.7 4.93 5.7%3 0 68 
N-NH4 D3 15.0 41.5 41.7 5.96 14.3 % 65 	2 1 68 
N•NO2+NO3 D1 /l 225 7.0 % 233 234 11.0 4.7 % 60 	4 0 64 
N-NO2+NO3 D2 fl 10.0 % 676 670 28.0 4.2 % 59 	4 0 63 
N-NO2+NO3 D3 !I 10.0 % 502 502 14.6 2.9% 54 	9 0 63 
Ntot 
• 
D1 350 10.0 % 360 362 36.3 10.0 % 57 	3 2 62 
Ntot D2 10.0 / 885 881 50.5 5.7 "/ 56 	6 1 63 
Ntot D3 10.0 % 879 869 74.4 8.6 % 59 	3 1 63 
Na E1 m /l 8 7.0 % 7.94 8.00 0.564 7.1 % 53 	0 0 53 
Na E2 m A _L90 4.27 4.30 0.201 4.7 % 49 	4 0 53 
Na E3 m 10.0% 1.81 1.82 0.110 6.0% 49 	II  0 53 
Na E4 m 10.0 % 2.64 2.65 0.164 6.2 % 51 	2 0 53 
K E1 m /I 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 	2 0 51 
K E2 m A j _% 2.42 2.40 0.151 6.3 % 49 	2 0 51 
K E3 m /I 10.0 % 0.644 0.645 0.0620 9.6  
K 1.13 0.0707 6.3 % 49 	2 0 51 
Ca E1 m A 12 5.0'/o 12.0 12.0 0.425 3.5 % 51 	4 0 55 
Ca E2 m /I  7.0% 7.18 7.17 0.3581 5.0 % 52 	3 0 55 
Ca E3 m A -liii 7.0% 2.27 2.27 0.139 6.1 % 50 	5 0 55 
Ca E4 m /I  _L9 Lo 4.84 4.83 0.305 6.3 % 53 	2 0 55 
Mg E1 m A 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 	4 0 54 
M9  m A 10.0 3.55 3.49 0.231 6.6 % 53 	1 0 54 
Mg E3 m /I 10.0 1.15 1.14 0.0586 5.1 % 48 	5 1 54 
Mg E4 m /l 2.06 2.05 0.124 6.0 % 51 	3 0 54 
SO4-1 el m /I _:P1° 13.2 13.2 0.605 4.6 % 29 	0 0 29 
SO4-1 E2 m /I 10.0 9.24 9.36 0.395 4.2 % 27 	2 0 29 
SO4-1 E3 m /1  10.0% 3.18 3.18 0.242 7.6 % 29 	0 0 29 
SO4-1 E4 nn !I 10.0 % 6.99 7.06 0.297 4.2 % 27 	2 0 29 
SO4-2 el jg 5.0% 13.1 13.2 0.491 3.7 % 28 	3 0 31 
SO4-2 E2 m /I 10.0 9.53 9.68 1.48 15.3% 31 	1 0 32 
SO4-2 E3 m 15.0 % 3.27 3.54 0.903 25.5 % 27 	2 3 32 
SO4-2 E4 m 10.0 % 6.94 6.95 0.628 9.0% 28 	3 1 32 
Cl  7.0 % 7.02 7.10 0.418 5.9 % 60 	2 2 64 
CI E2 m /I 10.0 % 5.44 0.444 8.2 % 61 	3 2 66 
CI E3 m !I 15.0 % 2.70 2.69 0.379 14.1 % 61 	2 3 66 
CI E4 m /1 10.0  4.05 0.364 9.0 % 61 	2 3 66 
F F1 A 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 	5 0 48 
F F2 !I 10.0 % 177 181 24.1 13.3 % 47 	1 0 48 
F F3 A 10.0 % 362 360 24.5  3 0 48 
F F4 !1 10.0 % 700 688 47.9 7.0 % 46 	2 0 48 
Fe-1 G1 !1 400 10.0 % 403 408 12.1 3.0 % 37 	0 0 37 
Fe-1 G2 Jgi1 10.0 % 731 732 22.1 3.0 % 36 	1 0 37 
Fe-1 G3 IJ9l 15.0 % 1 230 1 230 36.1 2.9 % 35 	1 0 36 
Fe-1 G4 15.0 % 439 441 12.8 2.9 % 36 	1 0 37 
Fe-2 131 Jgi1 I I 	x I 	° I I I -1.40 	Yes 400 10.0 % 344 390 391 26.6 6.8 % 32 	1 0 33 
Fe-2 G2 pgii I I 	x -1.20 	Yes 10.0 % 607 696 690 52.7 7.6 % 31 	2 0 33 
Fe-2 G3 /I I I 	x I 	0  I I I -1.47 	Yes 15.0 % 634 750 814 311 38.2 % 33 	0 0 33 
Fe-2 G4 Ix I 	0  I I I -1.72 	Yes 15.0 % 212 261 286 112 39.2 % 33 	0 0 33 
Mn-1 G1 /I I I I 	x I I 0.00 	Yes 350 10.0% 350 353 353 12.2 3.5% 30 	1 0 31 
Mn-1 G2 pg,1 I I I 	x I I I -0.05 	Yes 10.0 % 216 216 217 8.00 3.7 % 29 	2 0 31 
Mn-1 G3 /I I I I 	o x I I I 0.40 	Yes 15.0 % 176 167 166 12.2 7.3 % 30 	1 0 31 
Mn-1 G4 ughI I 	x o I I I -0.39 	Yes 15.0 % 69 74.0 73.3 4.69 6.4 % 30 	1 0 31 
Mn-2 G1 Jgd1 350 10.0 % 347 344 11.0 3.2 % 32 	4 0 36 
Mn-2 G2 pgIl 10.0 % 213 212 10.3 4.9 % 34 	2 0 36 
Mn-2 G3 !I 15.0 % 115 116 6.88 5.9 % 33 	3 0 36 
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Mean St.tlev. CV%  d 
T 	Z 
pH al I 	I 	ox 	I 0.19 Yes 6.87 1.5% 6.89 6.86 6.87 0.0318 0.5 % 78 2 	0 	80 
H A2 liii ii 	I 	IX 	o 	I 	L .76 Yes  7.24 7.42 7.41 0.126 1.7 % 77 3 	0 	80 
H A3 I 	xo I -0.25 Yes 3.0 % 6.55 6.60 6.60 0.108 1.6 % 76 3 	0 	79 
Conductivity Al mS/m I 	o x 	I 0.46 Yes 7.39 5.0 % 7.56 7.49 7.49 0.190 2.5 % 73 7 	0 	80 
Conduclivi A2 mS/m I 	I 	X I 0.10 Yes _ :Q to 21.1 21.0 21.0 0.630 3.0 % 75 5 	0 	80 
Canductiv A3 mS/m I 	x 	I 0.00 Yes  9j 13.4 13.4 13.4 0.613 4.6 % 78 2 	0 	80 
Alkalini 	-1 81 mmol/I 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 	0 	33 
Alkalini 	-1 B2 mmolA 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 	0 	34 
Alkalini 	-1 B3 mmolll j_% 0.228 0.226 0.00807 3.6 % 33 1 	0 	34 
Alkalini 	-1 B4 mmol/l 10.0 0.427 0.426 0.0103 2.4 % 32 2 	0 	34 
Alkalinity-2 Bl mmo! I I I OX 	I I I 0.18 Yes 1.14 5.0'/ 1.15 I. 1.15 0.0178 1.5 % 26 6 	0 	32 
Alkalini 	-2 B2 mmol/I I I xo I -0.21 Yes 10.0 % 0.325 0.333 0.332 0.0187 5.6 % 32 0 	0 	32 
Alkalini 	-2 83 mmol/I I I I X 	I I I 0.08 Yes l0% 0.266 0.264 0.264 0.0168 6.4 % 32 0 	0 	32 
Alkalinity-2 B4 mmol/l I I I x 	I I I -0.09 Yes 10.0 % 0.46 0.464 0.464 0.0116 2.5 % 30 2 	0 	32 
P-PO4 Cl I ox 	I 0.34 Yes 119 :2!o 121 120 119 3.32 2.8 % 64 3 	0 	67 
P-PO4 C2 /l I I x o I 1 -1.75 Yes 7.0%2 28.5 28.5 1.39 4.9 % 63 4 	0 	67 
P-PO4 C3 j I I I ox 	i I I 0.30 Yes 7.0 % 97 95.3 95.0 2.83 3.0 % 65 2 	0 	67 
P-PO4 C4 !I I I o x 	I 0.46 Yes 7.0 °/ 74 71.6 71.7 2.91 4.1 % 65 2 	0 	67 
Ptot C1 /I I I o 1 x 	I 1.61 Yes 178 7.0 % 198 184 183 5.11 2.8%66 4 	0 	70 
Ptot C2 A o x 1 0.77 Yes 10.0 % 53 49.1 2.65 5.4 % 68 2 	0 	70 
Ptot C3 /1 I I o x 	1 I 0.46 Yes 7.0 % 129 125 125 3.90 3.1 % 69 1 	0 	70 
Plot C4 1 o x 	I I 0.44 Yes 10.0 % 88 84.2 84.3 4.21 5.0 % 69 1 	0 	70 
N-NH4 D1 !I ox 0.32 Yes 125 10.0 % 129 131 131 7.38 5.6 % 66 2 	0 	68 
N-NH4 D2 I I xo -0.14 Yes 10.0 % 85.5 86.2 86.7 4.93 5.7 % 65 3 	0 	68 
N-NH4 D3 xo I -0.24 Yes 15.0 % 40.2 41.5 41.7 5.96 143% 65 2 	1 	68 
N-NO2+NO3 D1 o I x 2.22 Yes 225 7.0 % 260 233 234 11.0 4.7% 60 4 	0 	64 
N-NO2+NO3 D2 !I 676 670 28.0 4.2 % 59 4 	0 	63 
N-NO2+NO3 D3 502 14.6 2.9 % 54 9 	0 	63 
Ntot D1 /1 350 10.0 % < 360 362 36.3 10.0% 57 3 	2 	62 
Ntot D2 /I I 	x 	I 	o 	III -2.05 No 10.0 % 700 885 881 50.5 5.7 % 56 6 	1 	63 
Ntot D3 XI 	I 	o 	I 	I 	I -2.17 Yes 10.0 % 680 879 869 74.4 8.6% 59 3 	1 	63 
Na E1 m /1 8 7.0 % 7.94 8.00 0.564 7.1 % 53 0 	0 	53 
Na E2 m /I 7.0 4.27 4.30 0.201 4.7 % 49 4 	0 	53 
Na  10.0 % -  1.81 1.82 0.110 6.0 % 49 4 	0 	53 
Na E4 m /l 10.0 % 2.64 2.65 0.164 6.2 % 51 2 	0 	53 
El m /I K 2.5 7.0 % 2.48 2.48 0.142 5.7 % 49 2 	0 	51 
_ -i- _0_  /I K 2.42 2.40 0.151 6.3%49 2 	0 	51 
iiiK E3 m /l 10.0 % 0.644 0.645 0.0620 9.6% 49 1 	1 	51 
K E4 m 1.13 1.13 0.0707 6.3 % 49 2 	0 	51 
Ca E1 m /I 12 5.0 % 12.0 12.0 0.425 3.5 % 51 4 	0 	55 
Ca  jo _9 7.18 7.17 0.358 5.0  0 	55 
Ca E3 _09! 2.27 2.27 0.139 6.1 % 50 5 	0 	55 
Ca E4 m /I  7.0% 4.44.8 0.305 6.3 % 532 0 	55 
Mg El m /I 3.5 5.0 % 3.47 3.45 0.113 3.3 % 50 4 	0 	54 
Mg E2 m A 3.49 0.231 6.6 % 53 1 	0 	54 
Mg E3 	ii_!0 10.0% 1.15 1.14 0.0586 51 °  48 5 	1 	54 
Mg E4 m /I  j_% 2.06 2.05 0.124 6.0 % 51 3 	0 	54 
SO4-1 el m ±A' _p 13.2 13.2 0.605 4.6° 29 0 	0 	29 
SO4-1 E2 m /I 10.0 % 9.24 9.36 0.395 4.2 % 27 2 	0 	29 
SO4-1 E3 m /I 10.0 % 3.18 3.18 0.242 7.6% 29 0 	0 	29 
SO4-1 E4 m /l 10.0 % 6.99 7.06 0.297 4.2 % 27 2 	0 	29 
SO4-2 e1 m A X I 	0 I I I -1.36 Yes 5.0 % 12.3 13.1 13.2 0.491 3.7 % 28 3 	0 	31 
SO4-2 E2 m o x 2.50 Yes 10.0 % 12.1 9.53 9.68 1.48 15.3 % 31 1 	0 	32 
SO4-2 E3 mil I I I 	X I I I 0.08 Yes 15.0 % 3.58 3.27 3.54 0.903 25.5 % 27 2 	3 	32 
SO4-2 E4 m I 	x I 	0 I I I 1.21 Yes 10.0 % 6.11 6.94 6.95 0.628 9.0 % 28 3 	1 	32 
CI el m A I I IX 	o I I 1 -0.70 Yes 7.0 % 6.75 7.02 7.10 0.418 5.9% 60 2 	2 	64 
CI E2 m /l I I I x 	o I 1 -0.83 Yes 10.0 % 4.99 5.40 5.44 0.444 8.2 % 61 3 	2 	66 
CI E3 m I I I 	X I I I 0.07 Yes 15.0 % 2.72 2.70 2.69 0.379 14.1 % 61 2 	3 	66 
CI E4 m911 I I 	XO I I I -0.32 Yes 10.0 % 3.92 4.01 4.05 0.364 9.0 % 61 2 	3 	66 
F Fl p911 I I I 	xo I I I -0.26 Yes 1088 10.0 % 1060 1 080 1 070 35.4 3.3 % 43 5 	0 	48 
F F2 I I IX 	o I I I -0.77 Yes 10.0 % 167 177 181 24.1 13.3 % 47 1 	0 	48 
F F3 jdl I I I 	x I I I 0.00 Yes 10.0 % 360 362 360 24.5 6.8 % 45 3 	0 	48 
F F4 /l I I I 	X  I I I -0.12 Yes 10.0 % 680 700 688 47.9 7.0 % 46 2 	0 	48 
Fe-1 Cl jII I I I 	xo I I I -0.13 Yes 400 10.0 % 395 403 408 12.1 3.0 % 37 0 	0 	37 
Fe-1 G2 jJl I I 	xo I I I -0.14 Yes 10.0 % 722 731 732 22.1 3.0 % 36 1 	0 	37 
Fe-1 G3 jJl I I I 	X  I I I 0.08 Yes 15.0 % 1245 1 230 1 230 36.1 2.9 % 35 1 	0 	36 
Fe-1 G4 pii I I I 	xe I I I -0.14 Yes 15.0 % 432 439 441 12.8 2.9 % 36 1 	0 	37 
Fe-2 Cl pail 400 10.0 % 390 391 26.6 6.8 % 32 1 	0 	33 
Fe-2 G2 11 10.0 % 696 690 52.7 7.6 % 31 2 	0 	33 
Fe-2 G3 p9 15.0% 750 814 311 38.2% 33 0 	0 	33 
Fe-2 G4 JI 15.0 % 261 286 112 39.2 % 33 0 	0 	33 
Mn-1 G1 /1 I 	I 	I 	ox 	I 	I 	I 0.14 Yes 350 10.0 % 355 353 353 12.2 3.5 % 30 1 	0 	31 
Mn-1 G2 JgJl I 	I 	I 	x 	I 	I 	I 0.05 Yes 10.0 % 218 216 217 8.00 3.7 % 29 2 	0 	31 
Mn-1 G3 J9/1 I 	I 	I 	ox 	I 	II 0.36 Yes 15.0 % 175 167 166 12.2 7.3 % 30 1 	0 	31 
Mn-1 G4 I 	xo -0.16 Yes 15.0 % 71.5 74.0 73.3 4.69 6.4 % 30 1 	0 	31 
Mn-2 G1 pI1 350 10.0% 347 344 11.0 3.2% 32 4 	0 	36 
Mn-2 G2 p11 10.0 % 213 212 10.3 4.9 % 	34 2 	0 	36 
Mn-2 G3 i11 15.0 % 115 116 6.88 5.9 % 33 3 	0 	36 
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pH al I 	X 	I 	I -0.10 Yes 6.87 	1.5 % 6.86 6.86 6.87 	0.0318 0.5 % 78 2 0 80 
H I 	Xo 	II 	I 0.22 Yes 3.0 % 7.36 7.42 7.41 	0.126 1.7 % 77 3 0 80 
H A3 I 	I 	o 	X I 	I__. Yes 3.0 % 6.75 6.60 6.60 	0.108 l.6%76 3 0 79 
Conductivity Al mS/m 	I 	x 	II 	o 	I 	I 	I -2.46 No 7.39 _9O/ 6.48 7.49 7.49 	0.190 2.5% 73 7 0 80 
Conductivity A2 mS/m 	I 	x 	I 	o 	I 	I -2.57 No 5.0 % 18.3 21.0 21.0 	0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m 	I 	x 1 	I 	o 	I -2.25 Yes 5.0 % 11.89 13.4 13.4 	0.613 4.6 % 78 2 0 80 
Alkalini 	-1 Bl mmol/I 1.14 	5.0 % 1.13 1.12 	0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA 10.0 % 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I 10.0 % 0.427 0.426 	0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 B1 mmol/I 	I 0 X I 0.53 Yes 1.14 	50% 1.17 1.15 1.15 	0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 mmol/I 	I I OX I 0.24 Yes 10.0 % 0.34 0.333 0.332 	0.0187 5.6 % 320 0 32 
Alkalinity-2 B3 mmol/1 	I I OX I 0.23 Yes l0.0%0.27 0240.2 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmol/1 ox I 0,34 Yes 10.0 % 0.48 0.464 0.464 	0.0116 2.5 % 30 2 0 32 
P.PO4 C1 I I I o x I 0.50 Yes 119 	5.0 % 122 120 119 	3.32 2.8 % 64 3 0 67 
P-PO4 C2 JI 	I I I XO I 0.25 Yes 7.0 % 28 28.5 28.5 	1.39 4.9 % 63 4 0 67 
P-PO4 C3 I o x 0.60 Yes  ±P__° 99 95.3 95.0 	2.83 3.0 % 65 2 0 67 
P-PO4 C4 /l I I XO I -0.14 Yes 7.0 % 71 71.6 71.7 	2.91 4.1 % 65 2 0 67 
Plot Cl  XO 	I I -0.32 Yes 178 	7.0% 174 184 183 	5.11 2.8 % 66 4 0 70 
Plot C2 I -iiI X 	0 1 1 -0.65 Yes 10.0 46 49.1 49.2 	2.65 5.4 % 68 2 0 70 
Plot C3 I 1 X I -0.11 Yes 7.0 % 124 125 125 	3.90 3.l%691 0 70 
Plot C4 I x 	o -0.63 Yes 10.0 79 84.2 84.3 	4.21 5.0 % 69 1 0 70 
N-NH4 D1 I I o X 	I I 0.56 Yes 125 	10.0 % 132 131 131 	7.38 5.6% 66 2 0 68 
N-NH4 D2 !I 	I I XO I -0.23 Yes 10.0 % ___z__, 86.7 	4.93  
N-NH4 D3 x 	I I 0.03 Yes 41.9 41.5 41.7 	5.96 14.3% 65 2 1 68 
N-NO2+NO3 Dl I o I 	XI 1 1.84 Yes 225 	7.0 % 254 233 234 	11.0 4.7% 60 4 0 64 
N-NO2+NO3 D2 I XO 	I I I -0.58 Yes 10.0 % 631 676 670 	28.0 4.2%594 0 63 
N-NO2+NO3 D3 A XO I -0.14 Yes 10.0 °/ 495 502 502 	j4.6 2.9% 54 9 0 63 
Ntot D1 A 350 	10.0 362 	36.3 10.0% 57 3 2 62 
Ntot D2 !I 10.0 % 885 881 	50.5 5.7 % 56 6 1 63 
Ntot D3 !I 10.0 % 879 869 	74.4 8.6 % 59 3 1 63 
Na E1 m A 8 	7.0 °/ 7.94 8.00 	0.564 7.l%53 0 0 53 
Na E2 m A _L20 4.27 4.30 	0.201 4.7 % 49 4 0 53 
Na E3 m 11 10.0 1.81 1.82 	0.110 6.0 % 49 4 0 53 
Na E4 m !I 2.64 2.65 	0.164 6.2 % 51 2 0 53 
K El m 2.5 	7.0 % 2.48 2.48 	0.142 5.7 % 49 2 0 51 
K E2 m !I 2.40 	0.151 6.3%49 2 0 51 
K E3 m /I 10.0 % 0.644 0.645 	0.0620 9.6 % 49 1 1 51 
K E4 m /l 10.0 % 1.13 1.13 	0.0707 6.3 % 49 2 0 51 
Ca E1 _0! I 	I ox I I 	I 0.33 Yes 12 	5.0% 12.2 12.0 12.0 	0.425 3.5 % 51 4 0 
55 
Ca E2 m L I o I 	x I 1.53 Yes 7.0% 7.94 7.18 7.17 	0.358 5.0 % 52 3 0 55 
Ca E3 m /I 	X 1 o I I -5.73 No 7.0 % 1.36 2.27 2.27 	0.139 6.1 % 50 5 0 55 
Ca E4 x _fl!_  1 o I I -3.85 No 7.0 % 3.53 4.84 4.83 	
0.305 6.3 % 53 2 0 55 
M E1 m !I o Ix 4.46 No 3.5 	5.0 °/ 4.28 3.47 3.45 	0.113 3.3 % 50 4 0 54 
M E2 I 	x 1 	0 1 1 -2.06 Yes 10.0 % 2.77 3.55 3.49 	0.231  
Mg No 10.0 % 1.8 1.15 1.14 	0.0586 5.1 % 48 5 1 54 
M E4 I 1 	o I x 4.24 No 10.0 % 2.92 2.06 2.05 	0.124 6.0  
SO4-1 e1 
JMA 
I I 	OX I I 0.76 _Y________/o_  13.7 13.2 13.2 	0.605 4.6%290 0 29 
SO4-1 E2 I 	I ox 0.22 Yes 10.0% 9.57 9.24 9.36 	0.395 4.2% 27 2 0 29 
SO4-1 E3  I 	I o Ix I I 1.26 Yes 10.0% 3.58 3.18 3.18 	0.242 7.6% 29 0 0 29 
SO4-1 E4 mgfl I I 	o 	x I I I 0.64 Yes 10.0% 7.51 6.99 7.06 	0.297 4.2% 27 2 0 29 
SO4-2 el m)1 5.0 % 13.1 13.2 	0.491 3.7 % 28 3 0 31 
SO4-2 E2 mg/1 10.0% 9.53 9.68 	1.48 15.3% 31 1 0 32 
SO4-2 E3 mg/1 15.0 % 3.27 3.54 	0.903 25.5 % 27 2 3 32 
SO4-2 E4 mgil 10.0 % 6.94 6.95 	0.628 9.0 % 28 3 1 32 
Cl el m A I I I 	OX 	I I I 0.26 Yes 7.0 % 7.23 7.02 7.10 	0.418 5.9 % 60 2 2 64 
CI E2 m911 I I 	X I 	o 	I I I -1.12 Yes 10.0 % 4.83 5.40 5.44 	0.444 8.2 % 61 3 2 66 
CI E3 mgil I 	x I I 	0 	I I I -2.60 Yes 15.0 % 1.64 2.70 2.69 	0.379 14.1 % 61 2 3 66 
CI E4 m /l I I I 	x 	I I I 0.10 Yes 10.0 % 4.09 4.01 4.05 	0.364 9.0 % 61 2 3 66 
F Fl /l I I I 	XO 	I I I -0.35 Yes 1088 	10.0 % 1050 1 080 1 070 	35.4 3.3 % 43 5 0 48 
F F2 igI1 I I I 	o 	I I IX 3.04 Yes 10.0 % 236 177 181 	24.1 13.3 % 47 1 0 48 
F F3 ig11 I I I 	0 	X 0.89 Yes 10.0 % 392 362 360 	24.5 6.8 % 45 3 0 48 
F F4 pfl I I I 	o 	x 	I I I 0.44 Yes 10.0 % 718 700 688 	47.9 7.0 % 46 2 0 48 
Fe-1 G1 pgJl I I I 	o 	x 	I I I 0.43 Yes 400 	10.0 % 417 403 408 	12.1 3.0 % 37 0 0 37 
Fe-1 G2 /l I I I 	o 	x 	I I I 0.52 Yes 10.0 % 770 731 732 	22.1 3.0 % 36 1 0 37 
Fe-1 G3 igfl I I I 	o 	x 	I I I 0.49 Yes 15.0 % 1320 1 230 1 230 	36.1 2.9 % 35 1 0 36 
Fe-1 G4 IJI1 I I I 	o 	x 	I I I 0.44 Yes 15.0 % 470 439 441 	12.8 2.9 % 36 1 0 37 
Fe-2 G1 !I 400 	10.0 % 390 391 	26.6 6.8 % 32 1 0 33 
Fe-2 G2 !1 10.0 % 696 690 	52.7 7.6 % 31 2 0 33 
Fe-2 G3 15.0 % 750 814 	311 38.2 % 33 0 0 33 
Fe-2 G4 çig9 15.0 % 261 286 	112 39.2 % 33 0 0 33 
Mn-1 Cl /I 	II 	I 	0 	X I 	I 	I 0.86 Yes 350 	10.0 % 380 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 ig1 	I 	I 	I 	0 	I 	XI 	I 1.66 No 10.0 % 253 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /l 	I 	I 	I 	o 	I 	IX 	I 2.17 No 15.0 % 220 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /I 	II 	I 	o 	I 	IX 	I 2.16 No 15.0 % 97 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /I 350 	10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pgJl 10.0 % 213 212 10.3 49% 34 2 0 36 
Mn-2 G3 p911 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 A 15.0 % 61.0 61.2 4.71 7.7 % 34 2 0 36 
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Grubbs 	Vined 




result 	Md. Mean St.dev. CV°h  
d 
76o 




pH al I 	I 	x 	I 	I 	I 0.10 Yes 	6.87 1.5 % 6.88 	6.8s 6.87 0.0318 0.5 % 78 2 	0 80 
H A2 I 	I x -0.04 Yes 3.0 % 7474 7.41 0.126 l.7%77 3 	0 80 
H A3 I 	I 	OX 	I 0.45 Yes  M0 6.69 	6.60 6.60 0.108 l.6%76 3 	0 79 
Conductivity Al mS/m I 	I 	xo 	I I -0.16 Yes 	7.39 5.0' 7.33 	7.49 7.49 0.190 2.5% 73 7 	0 80 
Conductivity A2 mS/m I 	 I 	I x 	0 	I -0.67 Yes 5.0 °  20.3 	21.0 21.0 0.630 3.0 % 75 5 	0 80 
Conductivity A3 mS/m I 	I 	x 	o 	I 	1 -0.60 Yes 50% 13 	13.4 13.4 0.613 4.6% 78 2 	0 80 
Alkalini 	-1 B1 mi/l 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 	0 33 
Alkalini 	-1 B2 mmolA :!_% 0.294 0.295 0.00657 2.2 % 31 3 	0 34 
Alkalini 	-1 B3 mmalA 10.0 % 0.228 0.226 0.00807 3.6 % 33 1 	0 34 
Alkalini 	-1 B4 mmol/I 10.0 °/ 0.427 0.426 0.0103 2.4 % 32 2 	0 34 
Alkalini 	-2 Bl mmol1 X I I I 	0 	I 1 -7.51 No 	1.14 50 'Ya 0.712 	1.15 1.15 0.0178 1.5 % 26 6 	0 32 
Alkalini 	-2 B2 mmol/l I I 	x 	I I 0.12 Yes 10.0 % 0.336 	0.333 0.332 0.0187 5.6 % 32 0 	0 32 
Alkalini 	-2 B3 ni/1 I I 	x 	I 0.11 Yes 10.0% 0.267 	0.264 0.264 0.0168 6.4 % 32 0 	0 32 
Alkalini 	-2 B4 mmol/1 I I I 	X 	I I I 0.11 Yes 10.0% 0.469 	0.464 0.464 0.0116 2.5 % 30 2 	0 32 
P-PO4 C1 !I I I x 	o 	I I I -1.01 Yes 	119 5.0 % 113 	120 119 3.32 2.8 % 64 3 	0 67 
P-PO4 C2 /I I ox 	I I I 0.25 Yes 7.0 % 29 	28.5 28.5 1.39 4.9 % 63 4 	0 67 
P-PO4 C3 11 I I x 	o 	1 1 I -0.75 Yes  90 	95.3 95.0 2.83 3.0 % 65 2 	0 67 
P-PO4 C4 /I I I xo 	I I I 0.34 Yes 7.0 % 70 	71.6 71.7 2.91 4.1 % 65 2 	0 67 
Ptot C1 /I I I o x 1 I I 0.72 Yes 	178 7.0 % 187 	184 183 5.11 2.8 % 66 4 	0 70 
Ptot C2 /1 I I x 	I I I -0.04 Yes 49.1 49.2 2.65 5.4 % 68 2 	0 70 
Ptot C3 !I I iiI ii iiIiI I 0.46 Yes _L'° 129 	125 125 3.90 3j0 69 1 	0 70 
Ptot C4 I I ox 	I I I 0.32 Yes 10.0 % 87 	84.2 84.3 4.21 5.0 % 69 1 	0 70 
N-NH4 D1 !I I I l x 	I I l -0.08 Yes 	125 i22°'° 124 	131 131 7.38 5.6 % 66 2 	0 68 
N-NH4 D2 /I x 	o -1.12 Yes 10.0 % 77 	86.2 86.7 4.93 5.7 % 65 3 	0 68 
N-NH4 D3 /I I 1 xo I 	I I -0.27 Yes 15.0 % 40 	41.5 41.7 5.96 14.3 % 65 2 	1 68 
N-NO2+NO3 D1 /I I I o x I 	I 1 0.51 Yes 	225 7.0 % 233 	233 234 11.0 4.7 % 60 4 	0 64 
N-NO2+NO3 D2 !I I x o I -0.39 Yes 644 	676 670 28.0 4.2% 59 4 	0 63 
N-NO2+NO3 D3  x o I 	I I -0.38 Yes 10.0 % 483 	502 502 14.6 2.9 % 54 9 	0 63 
Ntot D1 !I I I o I 	x I 1 1.86 Yes 	350 10.0 % 415 	360 362 36.3 l0.0%57 3 	2 62 
Ntot D2 /l I I o x I 	I 0.87 Yes 10.0 % 958 	885 881 50.5 5.7%56 6 	1 63 
Ntot  Yes 10.0 % 861 	879 869 74.4 8.6%59 3 	1 63 
Na E1 m n I ox I 	1 I 0.25 Yes 	8 7.0 % 8.14 	7.94 8.00 0.564 7.l%53 0 	0 53 
Na E2 m /l I I x 	o I 	I I -0.86 Yes 7.0 % 4.04 	4.27 4.30 0.201 4.7%49 4 	0 53 
Na E3  x o I 	I I -1.21 Yes 10.0 % 1.6 	1.81 1.82 0.110 6.0%49 4 	0 53 
Na E4 m /l I I x 	o I 	I -0.75 Yes 10.0 % 2.45 	2.64 2.65 0.164 6.2%51 2 	0 53 
K E1 m /I I I L0__  I 	I I -0.69 Yes 	2.5 7.0 % 2.38 	2.48 2.48 0.142 5.7% 49 2 	0 51 K E2 m /l I I 	x o I 	I -0.46 Yes 10.0 % 2.29 	2.42 2.40 0.151 6.3%49 2 	0 51 
K E3 m I I 	o I 	x 	I 1.94 Yes  0.77 	0.644 0.645 0.0620 9.6 % 49 1 	1 51 
K E4 m /I I I 	o I 	I 	x 	I 2.39 No 10.0 % 1.4 	1.13 1.13 0.0707 6.3%492 051 
Ca E1 m I I 	ox I 	I 0.33 Yes 	12 5.0 % 12212 12.0 0.425 3.5%5140 55 
Ca E2 m /I I I 	x I 	I 	I 0.04 Yes 7.0% 7.15 	7.18 7.17 0.358 5.0%52 3 	0 55 
Ca E3 m /I I I 	o I 	I x 10.38 No 7.0% 3.92 	227 2.27 0.139 61% 50 5 	0 55 
Ca E4 m /I x 	o I -1.04 Yes 7.0 % 4.48 	4.84 4.83 0.305 6.3 % 53 20 55 
Mg E1 m I I 	I 	X I -0.06 Yes 	3.5 5.0 % 3.49 	3.47 3.45 0.113 3.3 % 50 4 	0 54 
Mg E2 m I I 	ox I 	I 	I 0.32 \Ø%3  3.55 3.49 0.231 6.6 % 53 10 54 
Mg E3 m 10.0 % < 	1.15 1.14 0.0586 5.1 % 48 5 	1 54 
Mg E4 m /I II 	I 	o 	x 1.02 Yes 10.0 % 2.26 	2.06 2.05 0.124 6.0 % 51 3 	0 54 
SO4-1 el mi1 I 	I 	xo 	I 	I 	I -0.15 Yes 5.0 % 13.1 	13.2 13.2 0.605 4.6 % 29 0 	0 29 
SO4-1 E2 m II 	I 	ox 	I 	I 	I 0.19 Yes 10.0 % 9.54 	9.24 9.36 0.395 4.2 % 27 2 	0 29 
SO4-1 E3 m9/1 II 	I 	X 	I 	I -0.09 Yes 10.0 % 3.15 	3.18 3.18 0.242 7.6 % 29 0 	0 29 
SO4-1 E4 mJ1 I 	I 	I 	x 	° I 	I -0.41 Yes 10.0 % 6.77 	6.99 7.06 0.297 4.2 % 27 2 	0 29 
SO4-2 e1 m /I 5.0 % 13.1 13.2 0.491 3.7 % 28 3 	0 31 
SO4-2 E2 mJl 10.0 % 9.53 9.68 1.48 15.3 % 31 1 	0 32 
SO4-2 E3 mi1 15.0 % 3.27 3.54 0.903 25.5 % 27 2 	3 32 
SO4-2 E4 m /I 10.0 % 6.94 6.95 0.628 9.0 % 28 3 	1 32 
CI el mJl Ix I 	0 I I -1.81 Yes 7.0 % 6.2 	7.02 7.10 0.418 5.9 % 60 2 	2 64 
CI E2 m9/1 I 	X I 	0 	I I I -2.10 Yes 10.0 % 4.3 	5.40 5.44 0.444 8.2 % 61 3 	2 66 
CI E3 m /I I I 	X I 	o I I -1.26 Yes 15.0 % 2.18 	2.70 2.69 0.379 14.1 % 61 2 	3 66 
CI E4 mi1 I I 	x I 	o 	I I I -1.48 Yes 10.0 % 3.45 	4.01 4.05 0.364 9.0 % 61 2 	3 66 
F Fl p911 I I I 	ox 	I I I 0.29 Yes 	1088 10.0 % 1120 	1 080 1 070 35.4 3.3 % 43 5 	0 48 
F F2 p98 I I I 	0 	x { I 1.10 Yes 10.0 % 201 	177 181 24.1 13.3% 47 1 	0 48 
F F3 I o x 	I I 0.50 Yes 10.0% 378 	362 360 24.5 6.8% 45 3 	0 48 




Cl /l I I I 	X I I 0.05 Yes 	400 10.0 % 402 	403 408 12.1 
_ 
_ 




Fe-1 02 I I 	ox 0.15 Yes 10.0 % 743 	731 732 22.1 3.0 % 36 1 	0 37 
Fe-1 33 /l I I 	X I I 0.00 Yes 15.0 % 1230 	1 230 1 230 36.1 2.9 % 35 1 	0 36 
Fe-1 34 /I I I 	X I I 15.0 % 446 	439 441 12.8 2.9 % 36 1 	0 37 
Fe-2 G1  10.0 % 390 391 26.6 6.8 % 32 1 	0 33 
Fe-2 G2 /l 
 
10.0 % 696 690 52.7 7.6 % 31 2 	0 33 




15.0 % 261 286 112 39.2 % 33 0 	0 33 
Mn-1 G1 I 	ox 	I 	I 0.3  10.0 % 361 	353 353 12.2 3.5 % 30 1 	0 31 
Mn-1 G2 A IIIOXIII 0.2 10.0 % 222216 217 8.00 3.7% 29 2 	0 31 
Mn-1 G3 fl I 	o 	x 	I 	I 	I 0.4 15.0 % 176167 166 12.2 7.3 % 30 1 	0 31 







347 344 11.0 3.2% 32 4 	0 36 
Mn-2 G2 A 10.0% 213 212 10.3 4.9% 34 2 	0 36 
Mn-2 G3 15.0% 115 116 6.88 5.9% 33 3 	0 36 
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pH al II 	I 	XO 	I 	I 	I -0.19 Yes 6.87 1.5 % 6.85 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I 	I 	O X I 	I 	I 0.63 Yes 3.0 % 7.55 7.42 7.41 0.126 1.7%773 0 80 
pH A3 I 	I 	I 	O X I 	I 	I 0.56 Yes 3.0 % 6.71 6.60 6.60 0.108 l.6%73 0 79 
Conductivity Al mS/m II 	I 	° 	I 	I x 5.98 No 7.39 5.0 % 9.6 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conduc8vity I 	I 	x 	I 	I 	I -0.10 Yes 5.0 % 20.9 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m I 	I 	I 	° 	x 	I 	I 	I 0.60 Yes 5.0 % 13.8 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 ii mmcUl 1.14 5.0 % 1.13 1.12 0.0222 2.0% 30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmolA 10.0 % 0228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 84 mmolA 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 Bl mmolA 1.14 5.0 % 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkalini 	-2 B2 mmol/I 10.0 % 0.333 0.332 0.0187 5.6°/ 32 0 0 32 
Alkalini 	-2 B3 mmo]A 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmoIA 10.0 % 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 Cl 119 5.0 % 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 7.0 % 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 7.0 % 95.3 95.0 2.83 IQ Y° 65 2 0 67 
P-PO4 C4 7.0 % 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 178 7.0 % 184 183 5.11 2.8 % 66 4 0 70 
Ptot C2 10.0 % 49.1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 7.0% liii 125 125 3.90 liii % 69 1 0 70 
Plot C4 10.0 % 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 51 ____i_ 10.0 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 10.0 % 86.2 86.7 4.93  
N-NH4 D3 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 Dl 11 225 _LP! 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I 10.0 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3  10.0 % 502 502 14.6 2.9 54 9 0 63 
Ntot Dl 350 10.0% 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 10.0 % 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 l0.0% 8 ji63 
Na E1 _!!i I x °__I_ -0.54 Yes 8 7.0 % 7.7 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I x ° -0.40 Yes 7.0 % 4.18 4.27 4.30 0.201 4•7% 4 0 53 
Na E3 m I I I x 	I -0.11 Yes 10.0 % 1.8 1.81 1.82 0.110 6.0%494 0 53 
Na E4 m /I I I I x 0.00 Yes 10.0 % 2.65 2.64 2.65 0.164 62%512 0 53 
K E1 m I I Ix ° 1 1 -0.80 Yes 2.5 7.0 % 2.36 2.48 2.48 0.142 5.7% 49 2 0 51 
K E2 m A I I 	x 0 1 1 -0.37 Yes 10.0 % 2.31 2.42 2.40 0.151 6.3%49 2 0 
K E3 !L!_  ° x I 0.54 Yes  0.68 0.644 0.645 0.0620 9.6 % 49 1 1 
K E4 m A I x I I I -0.09 Yes 10.0 % 1.12 1.13 1.13 0.0707 6.3% 49 2 0 
Ca E1 __o __X_  I I 1.00 Yes 12 5.0 % 12.6 12.0 12.0 0.425 3.5% 51 4 0 
Ca E2 m /I I ° x 0.50 Yes 7.0 % 7.42 7.18 7.17 0.358 5.0 % 52 3 0 
Ca E3 m /I I I ° 	x 1 0.82 Yes 7.0 % 2.4 2.27 2.27 0.139 6.1%50 5 0 
Ca E4 m /I I I x _I 0 I 0.41 Yes 7.0 % 4.97 4.84 4.83 0.305 6.3% 53 2 0 
I 
M E1 m I I x I -0.06 Yes 3.5 5.0 % 3.49 3.47 3.45 0.113 3.3% 50 4 0 
M E2 m A I I I 	x I ( 0.11 Yes 10.0 % 3.53 3.55 3.49 0.231 6.6% 53 1 0 
M E3 m A I I _L  _x__  I I 0.00 Yes  1.14 1.15 1.14 0.0586 5.1 % 48 5 1 
M E4 m A I 	x I I Yes 10.0 % 2.04 2.06 2.05 0.124 6.0% 51 3 0 
SO4-1 e1 m /I  13.2 13.2 0.605 
SO4-1 E2 m A 10.0% 9.24 9.36 0.395  2 0 
SO4-1 E3 m 10.0% 3.18 3.18 0.242 7.6% 29 0 0 
SO4-1 E4 _! !j 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m /I _ :P !o 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m !I 10.0% 9.53 9.68 __±_i 
SO4-2 E3 m /I j_%___  3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mg 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m /1 7.0 % 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 mgiI 10.0 % 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 mgii 15.0 % 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 mgJI 10.0 % 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 1086 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 pgfl 10.0% 177 181 24.1 13.3°/a 47 1 0 48 
F F3 /I 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 /l 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 igIl 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 figl 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 pg11 I 	I 	XI 	o 	I 	I 	I -1.13 Yes 400 355 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 p911 I 	I 	I 	x 	° I 	I -0.55 Yes  652 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 ll I 	I 	IX 	° 	I 	I -0.79 Yes  718 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 x ° -0.42 Yes 
X00 
 268 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 /I 350  353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 216 217 8.00 3.7% 29 2 0 31 
Mn-1 G3 /1 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 JgJl 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 Cl igl I 	I 	Xo 	I 	I 	I -0.23 Yes 350 10.0 % 342 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 A I 	I 	I 	°X 	I 	I 	I 0.28 Yes 10.0 % 218 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 I 	I 	x 	I 	I 	I 0.06 Yes 15.0 % 117 115 116 6.88 5.9 % 33 3 0 36 
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m  _ 
pH al I 	I 	ox 	1 	I 	I 0.19 Yes 6.87 15% 6.89 6.86 6.87 0.0318 0.5° 78 2 0 80 
H A2 I 	I 	I 	xo 	I 	II -0.27 Yes 3.0 % 7.35 7.42 7.41 0.126 1.7 % 77 3 0 80 
H A3  I I 	o 	Xi 	II 0.76 Yes 3.0 % 6.75 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductive Al mS/m I 	I 	I X 	o 	I 	I 	I -0.73 Yes 7.39 5.0 % 7.12 7.49 7.49 0.190 2.50 73 7 0 80 
Conductivity A2 m I 	XI 	0 	I 	I 	I -1.52 Yes 5.0%19.4 21.0 21.0 0.630 3.0 % 75 5 0 80 
Conductivity A3 mS/m II 	I 	o 	x 	I 	I 	I 13.8 13.4 13.4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B1 mmol/I 1.14  1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmoUl 10.0 % 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmol/I 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalinity-2 B1 mmol/I 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 m2!/! 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalinity-2 B3 mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalinity-2 B4 mmol/1 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 j/I 119 5.0 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 /I 7.0 % 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 fl 7.0 % 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 /1 7.0 % 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot C1 i . 178 7.0 % 184 183 5.11 2.8 % 66 4 0 70 
Plot C2 /I 10.0 % 49.1 49.2 2.65 5.4 % 68 2 0 70 
Plot C3 A 7.0 % 125 125 3.90 3.1 % 69 1 0 70 
Plot C4 !I 10.0 % 84.2 84.3 4.21 5.0 % 69 1 0 70 
N-NH4 J9L I 	I x 	o 	I 	I -0.64 Yes 125 10.0 % 117 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 4 I 	I 	x 	0 -0.43 Yes 10.0 % 83 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 I 	Ix 	o 	I 	I 	I -0.75 Yes i:2° 37 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 21 /I I 	I 	o 	I 	I 	Ix 12.19 No 225 _P° 417 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 /1 I 	OX 	I 	I 	I 0.16 Yes 10.0 % 681 676 670 28.0 4.2% 59 4 0 63 
N-NO2+NO3 D3 /l II 	o 	I 	I 	I 3.19 No 10.0 % 662 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 /I 350 10.0 % 360 ii362 36.3 10.0% 57 3 2 62 
Ntot D2 /I 1 Ix 0 	I 1 1 -0.72 Yes 10.0 % 818 885 881 50.5 5.7 °/ 56 6 1 63 
Ntot D3 /1 I I x o 	I I -0.49 Yes 10.0 % 826 879 869 74.4 8.6 % 59 3 1 63 
Na Et m I Ix o I I I -0.86 Yes 8 7.0 % 7.519 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I I xo 	I I 1 -0.16 Yes 7.0 % 4.252 4.27 4.30 0.201 4.7 % 49 4 0 53 
Na E3 m /I I xo I I -0.27 Yes 10.0 °/ 1.77 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m !I I x o 	I I I -0.42 Yes 10.0 % 2.538 2.64 2.65 0.164 6.2 % 51 2 0 53 
K E1 m A Ix o I -0.68 Yes 2.5 7.0 % 2.381 2.48 2.48 0.142 5.7°/ 49 2 0 51 
K E2 m !I I 	xo I -0.34 Yes 10.0 % 2.318 2.42 2.40 0.151 6.3 % 49 2 0 51 
K E3 m A 10.0 < 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 m !I I x 	o I I -1.12 Yes 10.0 % 1.004 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 m I I x 	o -0.85 Yes 12 5.0 % 11.49 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /I I I 	xo I I -0.14 Yes 7.0 % 7.102 7.18 7.17 0.358 5.0 °/ 52 3 0 55 
Ca E3 m I I I 	x I 0.12 Yes 7.0 % 2.289 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m !I I I 	X I -0.09 Yes 7.0 % 4.8 4.84 4.83 0.305 6.3 % 53 2 0 55 
Mg E1 m A I ijjjjji I -0.27 Yes 3.5 5.0 % 3.452 3.47 3.45 0.113 
330 50 4 0 54 
Mg E2 m /l I 	OX 0.40 Yes 10.0 % 3.628 3.55 3.49 0.231 6.6 % 53 1 0 54 
Mg E3 m I I 	ox 0.26 Yes  1.17 1.15 1.14 0.0586 5.1 % 48 5 1 54 
Mg E4 m /l Iii ox I 0.19 Yes 10.0 % 2.088 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m /I I I x 	o -0.68 Yes 5.0 % 12.75 13.2 13.2 0.605 4.6° 29 0 0 29 
SO4-1 E2 m /l I 	xo -0.13 Yes 10.0 % 9.24 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 I 	ox I I 0.22 Yes 10.0 % 3.25 3.18 3.18 0.242 7.6%29 0 0 29 
SO4-1 E4 m /_L I 	x I I 0.00 Yes 10.0 % 7.06 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el mg/1 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 m /I 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 m /I 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 m /I 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
CI el m )1 I 	I 	I 	o 	I 	x 	I 2.52 Yes 7.0 % 8.35 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m )1 I 	I 	I 	o 	I 	x 	I 	I 1.42 Yes 10.0 % 6.21 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 m A I 	II 	o 	x 	I 	I 0.47 Yes 15.0 % 2.88 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 m /i I 	I 	o 	I x 	I 	I 1.33 Yes 10.0% 4.59 4.01 4.05 0.364 9.0% 61 2 3 66 
F Fl /1 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 igi1 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 pgIl 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Gl pg11 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 igil 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 ugh 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 pg11 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /I II 	I 	X 	I 	I 	I 0.03 Yes 400 10.0 % 401 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 igil II 	I 	0 	x I 	I 0.59 Yes 10.0 % 731 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 1.1911 II 	I 	o 	I 	I 	IX 3.24 Yes 15.0 % 1210 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 A II 	I 	o 	I 	I 	I x 3.50 Yes 15.0 % 436 261 286 112 39.2 % 33 0 0 33 
Mn-1 Gl pgil 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 igIl 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /l 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /l 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G7 igfl I 	I 	I 	X 	 I -0.09 Yes 350 10.0 % 347 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 pg1I  I 	x 	I 0.00 Yes 10.0 % 212 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 /I I 	I 	o 	X 	I 	I 	I 0.46 Yes 15.0 % 124 115 116 6.88 5.9% 33 3 0 36 
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Und 	•3s 	•2s 	-1s 	0 	is 	2s 	3s 	Z•value 	test 	
signed 	Target 	Lab's M. Mean Siden. CV°b 
Variable Pazs~ value dev. resuk 2 
°c 
Y 
pH al I I I x 	0 	I I 	I -0.68 Yes 6.87 1.5 % 6.8 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I I I 	xo 	I I 	I 0.13 Yes 3.00/ 7.38 7.42 7.41 0.126 1.7 % 77 3 0 80 
H I I I 	o 	x I 	I 0.86 Yes 3.0 % 6.77 6.60 6.60 0.108 1.6 % 76 3 0 
79 
Conductivity Al mS/m 	XI I I 	0 	I I 	I -19.81 No 7.39 _ 2°' 0.07 7.49 7.49 0.190 2.5% 73 7 0 80 
Conductivity A2 mS/m 	xI I I 	0 	I I -19.83 No 0,18 21.0 21.0 0.630 3.0 % 75 5 0 
80 
ConductivityA3 mS/m 	XI I I 	0 I 	I -19.84 No 
0.11 13.4 13,4 0.613 4.6% 78 2 0 80 
Alkalini 	-1 B1 mmolA 1.14 5.0 % 1.13 1.12 0.0222 2.0 % 30 3 
0 33 
Alkalini 	-1 B2 mmoI l 10.0 % 0.294 0.295 0,00657 2.2 % 31 3 0 
34 
Alkalini 	-1 B3 mmoUl 10.0% 0.228 0.226 0.00807 3.6 % 33 1 
0 34 
Alkalini 	-1 B4 mmotA 0.427 0.426 0.0103 24% 32 2 0 
34 
Alkalinity-2 B1 mmolA 1.14 5.0 % 1.15 1.15 0.0178 1.5 % 
26 6 0 32 
Alkalinity-2 B2 mmolA 10.0 % 0.333 0.332 O0187 
 
Alkalini 	-2 B3 mmol/I 0.264 0.264 0.0168  
0 32 
Alkalini 	-2 84 mmolA 0.464 0.464 0.0116 2.5 % 30 2 
0 32 
P-PO4 Cl A 	I I x 	I I 0.05 Yes 119 5.0% 119.3 120 119 3.32 2.8 % 64 
3 0 67 
P-PO4 C2 !I 	I iiI x I I -0.05 ii i liii 7.0% 28.4 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I ox 0.14 Yes _ Z& !o 95.9 95.3 95,0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 !I 	I I xo 	1 I -0.30 Yes 7.0 % 70.2 71.6 71.7 2.91 4.1 % 65 
2 0 67 
Plot Cl I 0 	x I 0.82 Yes 178 ±9!o 188.2 184 183 5.11 2.8 % 66 
4 0 70 
Ptot C2 I ii 0 	X 0.93 Yes 10.0% 53.8 49.1 49,2 2.65 5.4 % 68 2 0 70 
Plot C3 
_ 
I o x 1 	I 0.69 Yes 7.0 % 131 125 125 3.90 3.1 % 69 1 
0 70 
Ptot C4 I I ox I 	I 0.24 Yes 10.0 % 86.3 84.2 84,3 4.21 5.0 % 69 
1 0 70 
N-NH4 D1 /l I ox I I 0.16 Yes 125 10.0 % 127 131 131 7.38 5.6 % 66 
2 0 68 
N-NH4 D2 /I I I I 	ox I 0.27 Yes  86.2 86,7 4.93 5.7% 65 3 
0 68 
N-NH4 D3ii_ 9 __-_-__- o x 0.85 Yes 15.0 % 47 41.5 __47 _5 l4.3% 2 1 68 
N-NO2+NO3 Dl !I I I 0 X I 0.51 Yes 225 7.0% 233 233 234 11.0 4.7% 
60 4 0 64 
N-NO2+NO3 5jL H x I I 	0.10 Yes 10.0 % 677 
676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 I ox I 0.16 Yes 510 502 502 14.6 2.9% 
54 9 0 63 
Ntot Dl /I I I X I 1 	0.11 Yes 350 10.0 % 354 360 362 36.3 10.0 % 57 
3 2 62 
Ntot D2 I i X I I 0.09 Yes 10.0 % 889 885 881 50.5 5.7% 
56 6 1 63 
Ntot D3 !I I I o x I I I 	0.43 Yes 10.0 % 906 879 869 74.4 8.6% 59 
3 1 63 
Na E1 m fl 8 7.0 % 7.94 8,00 0.564 7.1 % 
53 0 0 53 
Na E2 m L °  Lo 4.27 4.30 0.201 
4.7 % 49 4 0 53 
Na E3 m P 10.0 % 1.81 1.82 0.110 6.0 % 
49 4 0 53 
Na E4 m /I j9 _% 2.64 2.65 0.164 6.2 % 51 2 0 53 
K El m 2.5 7.0 % __2• 0.142 
5.7 % 49 2 0 51 
K E2 m /I 10.0 % 2.42 2.40 0.151 6.3 % 
49 2 0 51 
K E3 m /l 10.0 % 0.644 0.645 
0.0620 9.6 °/ 49 1 1 51 
K E4 m !I 1.13 
1.13 0.0707 6.3 % 49 2 0 51 
Ca El m /I 12 5.0 % 12.0 
12,0 0.425 3.5 % 51 4 0 55 
Ca E2 mgA 7.0 °/ 7.18 7.17 0.358 5.0io I3II0 
55 
Ca E3 m !I 7.0 % 2.27 2.27 0.139 __ J° 50 5 0 55 
Ca E4 m /I 7.0 % 4.84 4.83 0.305 6.3 % 53 
2 0 55 
M E1 m 3.5 5.0 % 3.47 3.45 
0.113 3.3° 50 40 54 
M E2 m 10.0 % 3.55 3.49 0.231 
6.6 % 53 1 0 54 
M E3 m P 10.0 % 1.15 1.14 
0.0586 5.1 % 48 5 1 54 
M9 E4 m 2.06 2.05 0.124 
6.0 % 51 3 0 54 
SO4-1 el fl 9L! 
5.0 % 
- 
__i3.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m /I 10.0 % 9.24 9.36 0.395 4.2 % 27 
2 0 29 
SO4-1 E3 m /I 3.18 3.18 0.242 7.6 % 29 0 
0 29 
SO4-1  6.99 7.06 0.297 4.2 % 
27 2 0 29 
504.2 e1 m 71 13.1 13,2 0.491 3.7 % 
504-2 E2 m !I 
r50% 
9.53 9.68 1.48 15.3% 
SO4-2 E3 m /I 3.27 3.54 0.903 
25.5 % 27 2 3 32 
SO4-2 E4 m /I 6.94 6.95 0.628 
9.0% 28 3 1 32 
CI el m 
7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 m /1 . 5,40 5.44 0.444 
8.2 % 61 3 2 66 
CI E3 m/1 	I 15.0 % 
2.70 2.6J 0.379 14.1 % 61 2 3 66 
CI E4 m9J11 9/11  10.0 % 4.01 4.05 0.364 
9.0 % 61 2 3 66 
F F1 /I 	I 1088 10.0 % 
1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 iii 	I 10.0 % 
177 181 24.1 13.3 % 47 1 0 48 
F F3 10.0 % 362 360 24.5 6.8 % 
45 3 0 48 
F F4 /II 10.0 % 
700 688 47.9 7.0 % 46 2 0 48 
Fe-1 Cl i11 	I 400 10.0 % 403 408 12.1 
3.0 % 37 0 0 37 
Fe-1 G2 P 10.0 % 731 732 22.1 3.0% 
36 1 0 37 
Fe-1 G3 /1 15.0 % 1 230 1 230 36.1 2.9 % 
35 1 0 36 
Fe-1 G4 IJI1 	I 15.0 % 
439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 A 	I 400 10.0 "/ 
390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 /l 	I 10.0 % 696 690 52.7 
7.6 % 31 2 0 33 
Fe-2 G3 I2/II 15.0 % 
750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 iii 15.0 % 261 286 112 39.2 % 33 
0 0 33 
Mn-1 G1 pIl II 350 10.0 % 
353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 p,l 	I 10.0 % 
216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 ii1 15.0 % 167 166 12.2 7.3 % 30 1 
0 31 
Mn-1 G4 IJI1 	I 15.0 % 
74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /I 350 10.0 % 347 344 11.0 3.2 % 32 4 
0 36 
Mn-2 G2 IJ1 	I 10,0 % 
213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 JI 	I 15.0 % 
115 116 6.88 5.9 % 33 3 0 36 
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T 	c 
Gubbs 	 3  
Variable 	Test 	Unit 	-35 	-2s 	-1s 	0 	ts 	2s 	Os 	Z-va 	
Assigned 	Target 	Lab's 
lue 	test 	vabe 	dev. 	n:sult 	
Md. 	Mean 	8t.dev. 	CV%  
passed  
pH al xo -0.29 Yes 6.87 1.5% 	6.84 6.86 6.87 0.0318 0.5 % 	78 2 0 	80 
H A2 I 	lox 	I 	I 0.31 Yes 30% 	7.48 7.42 7.41 0.126 1.7% 	77 3 0 	80 
H jjjj IIii ÍiI 	I 	I 	ox 	I 	I 	I 0.25 Yes 3.0 % 	6.65 6.60 6.60 0.108 1.6% 	76 3 0 	79 
Conductivity Al mS/m l 	 I 	x 	o I 	I -0.41 Yes 7.39 5.0% 	7.24 7.49 7.49 0.190 2.5% 	73 7 0 	80 
Conduct iv A2 mS/m I 	I 	Ix 	o 	I 	I 	I -0.76 Yes 5.0 % 	20.2 21.0 21.0 0.630 3.0 % 	75 5 0 	80 
Conductive A3 mS/m I x I 	o 	I 	I 	1 -1.19 Yes 5.0 'Yo 	12.6 13.4 13.4 0.613 4.6 % 	78 2 0 	80 
Alkallnl 	-1 B1 mmol/I 1.14 5.0% 1.13 1.12 0.0222 2.0 % 	30 3 0 	33 
Alkallnl 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 2.2 % 	31 3 0 	34 
Alkalinity-1 B3 mmol/I 10.0 0.228 0.226 0.00807 3.6 % 	33 1 0 	34 
Alkalini 	-1 B4 mmol/I 0.427 0.426 0.0103 2.4 % 	32 2 0 	34 
Alkalinity-2 B1 mmolA I 1 I x 	I 1 0.00 Yes 1.14 5.0% 	1.14 1.15 1.15 0.0178 1.5 % 	26 6 0 	32 
Alkallni 	-2 B2 mm01l1 I I x 	o 	I •0.66 Yes 10.0 	0.31 0.333 0.332 0.0187 5.6 % 	32 0 0 	32 
Alkalini 	-2 jjjj I I I x o 	I I 1 -0,53 Yes 10.0 % 	0.25 0.264 0.264 0.0168 6.4 % 	32 0 0 	32 
Alkallnity-2 B4 mmol/I I I I xo 	I -0.30 Yes 10.0 % 	0.45 0.464 0.464 0.0116 2.5 % 	30j 2 0 	32 
P-PO4 C1 /I I o x 	I 0.50 Yes 119 5.0% 	122 120 119 3.32 2.8 % 	64 3 0 	67 
P-PO4 C2 /I I o x 	I 0.50 Yes 7.0 % 	29.5 28.5 28.5 1.39 4.9 % 	63 4 0 	67 
P-PO4 C3 I 0 x 	I 0.51 Yes 7.0 % 	98.4 95.3 95.0 2.83 3.0 % 	65 2 0 	67 
P-PO4 C4 /I I O 	XI 0.76 Yes 7.0 % 	75.5 71.6 71.7 2.91 4.1 % 	65 2 0 	67 
Ptot C1 I o x I 0.80 Yes 178 7.0 % 	188 184 183 5.11 2.8° 	66 4 0 	70 
Ptot C2 å I I I ox 	I I I 0.18 Yes 10.0 % 	50.1 49.1 49.2 2.65 5.4  
Ptot C3 I I 0 x 	I I 0.46 Yes 7.0 % 	129 125 125 3,90 3.1 % 	69 1 0 	70 
Ptot 04 I I ox 	I I 0.23 Yes 10.0 % 	86.2 84.2 84.3 4.21 5.0 % 	69 1 0 	70 
N-NH4 D1 I x -0.08 Yes 125 10.0 % 	124 131 131 7.38 5.6%66 2 0 	68 
N-NH4 D2 I I I x 	I I I -0.08 Yes 10.0 % 	86 86.2 86.7 4.93 5.7%65 3 0 	68 
N-NH4 D3 I I o x 	I I 1 0.59 Yes 15.0 % 	45.4 41.5 41.7 5.96 14.3 % 	65 2 1 	68 
N-NO2+NO3 D1 I ox 0.32 Yes 225 7.0 % 	230 233 234 11.0 4.7% 	60 4 0 	64 
N-NO2+NO3 D2 /I I 	I o I 	x I 1.81 No 10.0 % 	791 676 670 28.0 4.2% 	59 4 0 	63 
N-NO2+NO3 D3 /I I o 1 	x I I 1.73 No 10.0 % 	589 502 502 14.6 2.9 % 	54 9 0 	63 
Ntot D1 jA x I 0.09 Yes 350 10.0 % 	353 360 362 36.3 10.0% 	57 3 2 	62 
Ntot D2 /I I o x I 1.12 Yes 10.0 % 	980 885 881 50.5 5.7 % 	56 6 1 	63 
Ntot D3 !I I __o _X_  I 0.94 Yes  951 879 869 74.4 8.6% 	59 3 1 	63 
Na E1 m 1 I I 	x o l l l -0.55 Yes 8 7.0 % 	7.69 7.94 0.564 7.1 % 	53 0 0 	53 
Na E2 m I I I 	x o I -0.53 Yes 7.0 % 	4.14 4.27 4.30 0.201 4.7%49 4 0 	53 
Na E3 m I X I Yes  1.81 1.81 1.82 0.110 6.0% 	49 4 0 	53 
Na E4 m I I xo I I -0.34 Yes 10.0 % 	2.56 2.64 2.65 0.164 6.2% 	51 2 0 	53 
K E1 m I I x I I -0.11 Yes 2.5 7.0 % 	2.48 2.48 2.48 0.142 5.7% 	49 2 0 	51 
K E2 m !I I I x I I 0.04 Yes 10.0 % 	2.41 2.42 2.40 0.151 6.3%49 2 0 	51 
K E3 m I I I 	xo I I 0.16 Yes 10.0 % 	0.635 0.644 0.645 0.0620 9.6%491 1 	51 
K E4 m x 0.09 Yes  10%i.1 1.13 0.07763%  49 20 51 
Ca Et m I I I 	ox I I 0.17 Yes 12 5.0 % 	12.1 12.0 12.0 0.425 3.5 % 	51 4 0 	55 
Ca E2 m I I 	x I I I 0.10 Yes 7.0 % 	7.22 7.18 7.17 0.358 5.0 % 	52 3 0 	55 
Ca E3 m ox I 0.25 Yes  70%2.1_.7_27_.1 6.1 % 	50 5 0 	55 
Ca E4 m I I ox I I 0.30 Yes  7.0%4.  4.84 4.83 0.305  
Mg  m I I I 	x o I 1 -0.57 Yes 3.5 5.0 % 	3.4 3.47 3.45 0.113  
Mg E2 m x 0.06 Yes 10.0 % 	3.51 3.55 3.49 0.231 6.6  
Mg E3 m P I I I 	x I I J 0.00 Yes 10.0 % 	1.14 1.15 1.14 0.0586 5.1 % 	48 5 1 	54 
Mg E4 mg/1 I l l 	X  I i I 0.05 Yes 10.0 % 	2.06 2.06 2.05 0.124 6.0 % 	51 3 0 	54 
SO4-1 el mi1 I l l 	o x l l l 0.45 Yes 5.0 % 	13.5 13.2 13.2 0.605 4.6 % 	29 0 0 	29 
SO4-1 E2 m911 I I l 	ox I l I 0.31 Yes 10.0 % 	9.65 9.24 9.36 0.395 4.2 % 	27 2 0 	29 
SO4-1 E3 mi1 l l 	ox l l l 0.35 Yes 10.0 % 	3.29 3.18 3.18 0.242 7.6 % 	29 0 0 	29 
SO4-1 E4 mg/1 I I l 	ox l l 0.37 Yes 10.0 % 	7.32 6.99 7.06 0.297 4.2 % 	27 2 0 	29 
SO4-2 el m9/1 5.0 % 13.1 13.2 0.491 3.7 % 	28 3 0 	31 
SO4-2 E2 m !1 10.0 % 9.53 9.68 1.48 15.3 % 	31 1 0 	32 
SO4-2 E3 m /I 15.0 % 3.27 3.54 0.903 25.5 % 	27 2 3 	32 
SO4-2 E4 m11 10.0 % 6.94 6.95 0.628 9.0 % 	28 3 1 	32 
Cl el m9ì1 l 	I 	I 	x 	o 	I 	l 	l -0.50 Yes 7.0 % 	6.85 7.02 7.10 0.418 5.9 % 	60 2 2 	64 
Cl E2 m /I I 	I 	I 	x 	o 	I 	l 	l 0.53 Yes 10.0 % 	5.15 5.40 5.44 0.444 8.2 % 	61 3 2 	66 
Cl E3 m /l I 	Il 	o 	x 	l 	l 0.40 Yes 15.0 % 	2.85 2.70 2.69 0.379 14.1 % 	61 2 3 	66 
Cl E4 m /I I 	l 	l 	o 	x 	I 	l 	l 0.54 Yes 10.0 % 	4.27 4.01 4.05 0.364 9.0 % 	61 2 3 	66 
F F1 pJl 1088 10.0 % 1 080 1 070 35.4 3.3 % 	43 5 0 	48 
F F2 il 10.0 % 177 181 24.1 13.3 % 	47 1 0 	48 
F F3 igll 10.0 % 362 360 24.5 6.8 % 	45 3 0 	48 
F F4 lJ9ll 10.0 % 700 688 47.9 7.0 % 	46 2 0 	48 
Fe-1 G1 /I 400 10.0 % 403 408 12.1 3.0 % 	37 0 0 	37 
Fe-1 G2 J1l 10.0 % 731 732 22.1 3.0 % 	36 1 0 	37 
Fe-1 G3 1i8fl 15.0 % 1 230 1 230 36.1 2.9 % 	35 1 0 	36 
Fe-1 G4 15.0 % 439 441 12.8 2.9 % 	36 1 0 	37 
Fe-2 31 jJl xI 	I 	l 	o 	I -9.99 No 400 10.0 % 	0.395 390 391 26.6 6.8 % 	32 1 0 	33 
Fe-2 G2 !I x I 	l 	l 	° 	I -9.99 No 10.0 % 	0.725 696 690 52.7 7.6 % 	31 2 0 	33 
Fe-2 G3 /I x I 	l 	l 	o 	I -6.66 Yes 15.0% 	0.745 750 814 311 38.2 % 	33 0 0 	33 
Fe-2 G4 lJ9ll x I 	l 	l 	o 	I -6.66 Yes 15.0 % 	0.285 261 286 112 39.2 % 	33 0 0 	33 
Mn-1 G1 jdl 350 10.0 % 353 353 12.2 3.5 % 	30 1 0 	31 
Mn-1 G2 pll 10.0 % 216 217 8.00 3.7 % 	29 2 0 	31 
Mn-1 G3 /l 15.0 % 167 166 12.2 7.3 % 	30 1 0 	31 
Mn-1 G4 15.0 % 74.0 73.3 4.69 6.4 % 	30 1 0 	31 




ill l 	l 	o 	I 9.99 No 10.0% 	0.22 213 212 10.3 4.9% 	34 2 0 	36 
Mn-2 G3 Xl 	l 	l 	o 6.66 No 15.0 % 	0.12 115 116 6.88 5.9 % 	33 3 0 	36 




RESULTS OF THE Interlaboratory Comparison 6/1997 P = 	 ____I Lab 81 
Variable Test 
_ 


















3  S ^ 
_ 
pH al I 	I 	I 	0 	x 	I 	I 	I 0.58 Yes 6.87 1.5 % 6.93 6.86 6.87 0.0318 	0.5 % 78 2 0 80 
H A2 I 	I 	I 	x 	o 	I 	I 	I -0.49 Yes 3.0 % 7.3 7.42 7.41 0.126 	l.7%7 3 0 80 
H A3 x 0 	I 51 6.60 6.60 0.108 	l.6%76 3 0 79 
Conducliv Al mS/m II 	I 	o 	XI 	I 0.84 Yes 7.39 5.0 % 7.7 7.49 7.49 0.190 	2,5 % 73 7 0 80 
Conduc9ty ii mS/m I 	I 	I 	0 	x 	I 	I 0.38 Yes 5.0 % 21.4 21.0 21.0 
0.630 	3.0 % 75 5 0 80 
ConductivityA3 mS/m I 	I 	o 	x 	I 	I 0.51 Yes 5.0 % 13.74 13.4 13.4 0.613 	4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/I 1.14 5.0 % 1.13 1,12 0.0222 	2.0 % 30 3 0 33 
Alkalini 	-1 B2 mmol/I 10.0 % 0.294 0.295 0.00657 	2.2 % 31 3 0 34 
Alkalini 	-1 B3 urmoln 10.0 % 0.228 0.226 0.00807 	3.6% 33 1 0 34 
Alkalinity-1 B4 mmolå 10.0 % 0.427 0.426 0.0103 	2.4 % 32 2 0 34 
Alkalini 	-2 B7 urmoll/ I 	x 	o 	I -0.49 Yes 1.14 5.0 % 1.112 1.15 1.15 0.0178 	15% 26 6 0 32 
Alkalini 	-2 B2 urmoll/ Ix 	o 	I 	1 	I __L -0.72 Yes 10.0 % 0.308 0.333 0.332 0.0187 	5.6% 32 0 0 32 
Alkalinity-2 B3 mmol/I I 	I 	x 	o 	I 	I 	I -0.91 Yes 10.0° 0.24 0.264 0.264 0.0168 	6.4 % 32 0 0 32 
Alkalinity-2 ii l I 	I 	I 	x 	o 	I 	I 	I -0.52 Yes 0.464 0.464 0.0116 	2.5 % 30 2 0 32 
P-PO4 C1 i ll 119 5.0 % 120 119 3.32 	2.8 % 64 3 0 67 
P-PO4 C2 /I 7.0 % 28.5 28.5 1.39 	4.9 % 63 4 0 67 
P-PO4 C3 /I 7.0 % 95.3 95.0 2.83 	3.0 % 65 2 0 67 
P-PO4 C4 A 7.0 % 71.6 71.7 2.91 	4.1 % 65 2 0 67 
Not C1 /1 178 j. j/o 184 183 5.11 	2.8 % 66 4 0 70 
Plot C2 !1 10.0 % . 49.1 49.2 2.65 	5.4 % 68 2 0 70 
Plot C3 !I 7.0 % 125 125 3.90 	3.1 % 69 1 0 70 
Plot C4 10.0 % 84.2 84.3 4.21 	5.0 % 69 1 0 70 
N-NH4 51 11 125 10.0 % j3 iii131 7.38 	5.6 % 66 2 0 68 
N-NH4 D2 /1 10.0 % 86.2 86.7 4.93ii5.7 % 65 3 0 68 
N-NH4 D3  
15Q% 41.475  14.3 % 652 1 68 
N-NO2+NO3 D1 225 7.0 % 233 234 11.0 	4.7 % 60 4 0 64 
N-NO2+NO3 D2 /I 1.0 676 670 28.0 	4.2 % 59 4 0 63 
N-NO2+NO3 D3 /1 10.0 % 502 502 14.6 	2.9 % 54 9 0 63 
Ntol D1 /I 350 10.0 360 362 36.3 	10.0% 57 3 2 62 
Ntot D2 /I 10.0 885 881 50.5 	5.7 % 56 6 1 63 
Ntot D3 j/I  l0% 8  869 74.4 	8.6%59 3 1 
63 
Na if  m I x 	o 	I -0.71 Yes 8 7.0 % 7.6 7.94 8.00 0.564 	7.1% 53 0 0I ii
53 
Na E2 m __I xo 	I -0.33 Yes 7.0 % 4.2 4.27 4.30 0.201 	4.7% 49 4 0 53 
Na E3 m /I I I xo 	I I -0.16 Yes 10.0 % 1.79 1.81 1.82 0.110 	6.0% 49 4 0 53 
Na E4 m I OX 0.42 Yes 10.0 % 2.76 2.64 2.65 0.164 	6.2% 51 2 0 53 
K E1 m /I Ix I o I -2.63 Yes 2.5 7.0 % 2.04 2.48 2.48 0.142 	5.7 % 49 2 0 51 
K E2 m I I x 	I o 1 -1.58 Yes 10.0 % 2.02 2.42 2.40 0.151 	6.3% 49 2 0 51 
K E3 m I I XI O I -1.47 Yes 10° 0.55 0.644 0.645 0.0620 	9.6% 49 1 1 51 
K 1K m 11 I I x 1 ° 	I I -1.33 Yes  0.98 1.13 1.13 0.0707 	6.3% 49 2 
joi 1 
Ca E1 m /1 x I o I I 3 No 12 5.0 % 10.24 12.0 12.0 0.425 	3.5% 51 4 0 55 
Ca E2 m /I x o I _Y3  7.18 7.17 0358 	5.0% 52 3 0 55 
Ca E3 m /I I 	x o I I -1.51 Yes 7.0 % 2.03 2.27 2.27 0.139 	6.1%50 5 0 55 
Ca E4 m /I x o I -2.10 Yes 7.00 4 4.84 4.83 0.305 	6.3% 53 2 0 55 
M9 jijj _!!9L! I 	I x o -0.57 Yes 3.5 5.0 % 3.4 3.47 3.45 0.113 	3.3 % j50 4 0 
jj54 
Mg E2 m 11 I 	I I 	x 1 -0.03 Yes 10.0 % 3.48 3.55 3.49 0.231  
Mg E3 m 11 I 	I I 	x I 0.09 Yes 10.0 % 1.15 1.15 1.14 0.0586 	5.1 % 48 5 1 54 
M E4 m /I I __ji I x I I 0.10 Yes 10.0 % 2.07 2.06 2.05 0.124 	6.0 % 51 30 54 
SO4-1 et m /I  130.6 4.6 % 29 0 i29 
SO4-1 E2 m 11 9.24 9.36 0.395 	4.2 / 27 2 0 29 
SO4-1 E3 m911 10.0 3.18 3.18 0.242 	7.6 % 29 0 0 29 
SO4.1 E4 m 10.0 % 6.99 7.06 0.297 	4.2 % 27 2 0 29 
SO4-2 e1 m P x I o I I -3.77 No 5.0% 10.71 13.1 13.2 0.491 	3.7 
% 28 3 0 31 
SO4-2 E2 m /I xl 1 I 	o I I -8.72 No j9_% 1.24 9.53 9.68 1.48 	15.3 % 31 1 0 32 
SO4-2 E3 m911 I I I 	o x I I 1.86 Yes 15.0 % 4.53 3.27 3.54 0.903 	25.5 % 27 2 3 32 
SO4-2 E4 mI1 I I I 	o I I IX 3.93 No 10.0 % 9.68 6.94 6.95 0.628 	9.0 % 2a 3 1 32 
CI el mg/) X I I I 	o I I I -5.43 No 7.0 % 4.4 7.02 7.10 0.418 	5.9 % 60 2 2 64 
2 m x I 0 I I I -6.01 No 10.0 % 2.17 5.40 5.44 0444 	8.2 % 61 3 2 66 
E3 m I 	o I 	x I 1.59 Yes 15.0 % 3.33 2.70 2.69 0.379 	14.1 % 61 2 3 66 
4 m911 I I I 	o I I Ix 3.95 No 10.0 % 5.65 4.01 4.05 0.364 	9.0 % 61 2 3 66 
Fl /I X I I I 	0  I I I -9.07 No 1088 10.0 % 101 1 080 1 070 35.4 	3.3 % 43 5 0 48 
F2 jil I I I 	o I 	XI I 1.88 Yes 10.0 % 215 177 181 24.1 	13.3% 47 1 0 48 
F3 /1 I I I 	o I 	X I 	- 2.61 No 10.0 % 454 362 360 24.5 	6.8 % 45 3 0 48 
F4 /l I I I 	x I I -0.12 Yes 10.0 % 680 700 688 47.9 	7.0 % 46 2 0 48 
Gl ji1 400 10.0 % 403 408 12.1 	3.0 % 37 0 0 37 
E1G21 
G2 iI1 10.0 % 731 732 22.1 	3.0 % 36 1 0 37 
G3 15.0 % 1 230 1 230 36.1 	2.9 % 35 1 0 36 
G4 I9/I 15.0 % 439 441 12.8 	2.9% 36 1 0 37 
Gl pfl I 	I 	xl 	o 	I 	I 	I -1.25 Yes 400 10.0% 350 390 391 26.6 	6.8% 32 1 0 33 
G2 !1 I 	IX 	I 	o I 	I -1.74 Yes 10.0 % 570 696 690 52.7 	7.6 % 31 2 0 33 
G3 iIl XI 	I 	I 	o 	I 	I I -5.80 Yes 15.0 % 106 750 814 311 	38.2 % 33 0 0 33 
G4 /1 I 	I 	I 	o 	I 	x 	I 1.96 Yes 15.0 % 370 261 286 112 	39.2 % 33 0 0 33 
G1 11 350 10.0 % 353 353 12.2 	3.5 % 30 1 0 31 
Mn-1 G2 /1 10.0 % 216 217 8.00 	3.7 % 29 2 0 31 
Mn-1 G3 p9il 15.0 % 167 166 12.2 	7.3 % 30 1 0 31 
Mn-1 G4 1jJl 15.0 % 74.0 73.3 4.69 	6.4 % 30 1 0 31 
Mn-2 Gl /I I 	I 	I 	x 	o 	I I 	I -0.57 Yes 350 10.0 % 330 347 344 11.0 	3.2 % 32 4 0 36 
Mn-2 02 /I I 	I 	x 	o 	I -0.57 Yes 10.0 % 200 213 212 10.3 	4.9 % 34 2 0 36 
Mn-2 G3 iJt I 	I 	I 	ox 	I I 	I 0.23 Yes 15.0 % 120 115 116 6.88 	5.9 % 33 3 0 36 
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pH al I 	o 	I x 	I 1.26 No 6.87 _..i:__Á 7 6.86 6.87 0.0318 0.5 % 78 2 0 80 
pH A2 I 	I 	o 	x I 	l 0.85 Yes _.. P _ ./o 7.6 7.42 7.41 0.126 1.7 % 77 3 0 80 
H A3 I 	I 	I 	o 	x 	I 	l 0.51 Yes 3.0 % 6.7 6.60 6.60 0.108 1.6 % 76 3 0 79 
Conductivity Al mS/m I 	I 	o 	l 	x 	I 1.43 Yes 7.39 5.0 % 7.92 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 mS/m I 	I 	I 	o 	I x 	I 	1 1.14 Yes 5.0 % 22.2 21.0 21.0 0.630 3.0 °/ 75 5 0 80 
Conductive A3 mS/m I 	I 	I 	xo 	I 	I 	1 -0.25 Yes  13.23 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalinity-1 B1 mmol/l 1.14 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkalinity-1 B2 urmoln 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 B3 mmol/1 10.0 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkallnl 	-1 B4 mmolA 10.0 % 0.427 0.426 0.0103 2.4 % 32 2 0 34 
Alkalini 	-2 !i L'1 I I I o xl I 0.88 Yes 1.14 5.0 % 1.19 1.15 1.15 0.0178 1.5% 26 6 0 32 
Alkallnl 	-2 
_ 
B2 mmolA I I I ox 	I I 0.30 Yes 10.0 % 0.342 0.333 0.332 0.0187 5.6% 32 0 0 32 
Alkalini 	-2 B3 mmol/1 I I o x 0.42 Yes 10.0 % 0.275 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 B4 mmolA I I I ox 	I I 0.30 Yes 10.0 % 0.478 0.464 0.464 0.0116 2.5% 30 2 0 32 
P-PO4 C1 /l I I I ox 	I I 0.34 Yes 119 121 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 I I I xo 	I I -0.25 Yes 7.0 % 28 28.5 28.5 1.39 49% 63 4 0 67 
P-PO4 C3 I I I ox 	I I I 0.15 Yes 7.0 % 96 95.3 95.0 2.83 3.0%65 2 0 67 
P-PO4 C4 x 	I 0.06 Yes 7.0 % 72 71.6 71.7 2.91 4.1%65 2 0 67 
Ptot Cl I I I o x 	I I 0.40 Yes 178 7.0 % 183 184 • 183 5.11 2.8% 66 j4 0 70 
Ptot C2 /l I I I ox 	I I 0.16 Yes 10.0 % 50 49.1 49.2 2.65 5.4%682 0 70 
Ptot C3 I x 0.00 Yes 7.0 % 125 125 125 3.90 3.1%69 1 0 70 
Ptot C4 /l I I I ox 	I I 0.20 Yes 10.0 % 86 84.2 84.3 4.21 5.O%691070 
N-NH4 D1 j x o 	I I I -0.40 Yes 125 10.0 % 120 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 xl o I I -1.23 Yes 10.0 % 76 86.2 86.7 4.93 5.7% 65 3 0 68 
N-NH4 D3 x 	I o I I I -1.87 Yes 15.0 % 30 41.5 41.7 5.96 14.3% 65 2 1 68 
N-NO2+NO3 D1 I I ox 	I I 1 0.25 Yes 225 7.0 % 229 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 jjjD2 /l I I x 	o -0,79 Yes _i.° 617 676 670 28.0 4.2 % 59 4 0 63 
N-NO2+NO3 D3 !I I 	I I x 	o 	I I I -0.76 Yes 10.0 °/ 464 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 /l xo 	I I I -0.31 Yes 350 10.0 % 339 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 /l x 1 	I I o I I I -4.22 No 10.0 % 509 885 881 50.51 % 56 6 1 63 
Ntot D3 I 	x 	o 1 1 I -0.96 Yes 10.0 % 786 879 869 74.4 8.6 % 59 3 1 63 
Na E1 m /I ___i.__ 0__  I I 1 -0.75 Yes 8 70% 7.58 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 m I I 	I 	xo I I _l___: Yes 7.0%4.14.74. 0.201 4.7 % 49 4 0 53 
Na E3 m l 	x I I -0.11 Yes 10.0 % 1.8 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m I I 	x o I I I -0.38 Yes 10%2. 2.64 2.65 0.164 6.2 % 51 2O 53 
K E1 m 2.5 i1° 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m 11  l00% 2.42. 0.151 6.3 % 49 2 0 51 
K E3 m 0.644 0.645 0.0620 9.6 0/  49 1 1 51 
K E4 m /1 10.0 % 1.13 1.13 0.0707 6.3 % 49 2 jj51 
Ca E1 m /I I l 	o x I 1.43 Yes 12 5.0% 12.86 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 m /I I I  l 	ox I 0.20 Yes 7.0% 7.27 7.18 7.17 0.358 5.00 52 3 0 55 
Ca E3 m I I ox I 0.38 Yes 7.0 % 2.33 2.27 2.27 0.139 6.1 % 50 5 0 55 
Ca E4 m I I ox I 0.21 Yes 7.0 % 4.9 4.84 4.83 0.305 6.3 53 2 0 55 
Mg E1 m A I I o I I x 11.37 No 3.5 5.0 % 5.49 3,47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m A I I I 	o I I x 4.24 No 10.0 % 4.97 3.55 3.49 0.231 6.6 °/ 53 1 0 54 
Mg E3 m 11 I I o I 1 x 3.42 No 10.0 % 1.53 1.15 1.14 0.0586 510 48 5 1 54 
Mg E4 m JI I I o I I I x 4.10 No 10.0 % 2.89 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 el m /l I ox I 0.21 Yes 5.0 % 13.34 13.2 13.2 0.605 4.6 % 29 0 0 29 
SO4-1 E2 m/l i I I 	x I I i 0.09 Yes 10.0 °/ 9.44 9.24 9,36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 mg/1 l l I 	o 	x 1 I l 0.66 Yes 10.0 % 3.39 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 m /1 l l l 	x I I l 0.08 Yes 10.0 % 7.12 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el m 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 mgi1 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 mg1 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
504-2 E4 m/1 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl el mg/1 I 	l 	I 	o 	x 	I 	I 	1 0.56 Yes 7.0 % 7.38 7.02 7.10 0.418 5.9% 60 2 2 64 
Cl E2 mg/1 I 	l 	I 	ox 	l 	l 	I 0.35 Yes 10.0 % 5.63 5.40 5.44 0.444 8.2 % 61 3 2 66 
Cl E3 m /l l 	l 	I 	o 	x 	I 	I 0.57 Yes 15.0 % 2.92 2.70 2.69 0.379 14.1 % 61 2 3 66 
Cl E4 m /I l 	l 	I 	ox 	l 	I 	l 0.35 Yes 10.0 % 4.19 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 pgfl 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 /I 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 lJg1 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /l l 	l 	l 	x 	l 	l 	I -0.03 Yes 400 10.0 % 399 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 /l l 	l 	x 	l 	l 	l -0.08 Yes 10.0 % 726 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 /I l 	l 	l 	x 	Il 	l 0.11 Yes 15.0 % 1250 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 /l I 	I 	l 	xo 	I 	l 	l -0.15 Yes 15.0 % 431 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 /1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 igll 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 15.0% 750 814 311 38.2% 33 0 0 33 
Fe-2 G4 JI 15.0 % 261 286 112 39.2 % 33 0 0 33 
Mn-1 G1 p1 l 	I 	lX 	o -0.71 Yes 350 10.0 % 325 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 jfl l 	l 	l 	xo -0.28 Yes 10.0 % 211 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 /1 l 	I 	l 	x 	o -0.48 Yes 15.0 % 154 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 /1 I 	I 	I 	x -0.12 Yes 15.0 % 72 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 II 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 jd1 10.0 % 213 212 10.3 4.9% 34 2 0 36 
Mn-2 G3 /1 15.0 % 115 116 6.88 5.9 % 33 3 0 36 




RESULTS OF THE Interlaboratory Comparison 611997 Lab 83 



















pH a1 I 	o 	ix 	I 	I 1.26 No 6.87 1.5 % 7 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 I 	x 	I 	I 	I -0.09 Yes 3.0 % 7.39 7.42 7.41 0.126 1.7%7i 3 0 80 
H A3 I 	I 	x 	° 	I 	I 	I -0.51 Yes 3.0 % 6.5 6.60 6.60 0.108 1.6%76 3 0 79 
ConducLivity o I 	I 	x 	I 2.46 No 7.39 5O/ 8.3 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivl A2 mS/m o I 	x 	I 1.62 Yes 22.7 21.0 21.0 0.630 3.0 % ii 5 ii80 
Conduclivi A3 mS/m I 	o 	I 	x 	I 	I 1.49 Yes  14.4 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 mmol/l I I 	I 	x 	I 1 0.12 Yes 1.14 5.0 % 1.147 1.13 1.12 0.0222 2.0 % 30 3 0 33 
Alkallnl 	-1 B2 mmolA °X I 0.37 Yes  _i_Ÿ_'  0.306 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkallnf 	-1 B3 mmolA I 	I 	°x 	I 	I 0.13 Yes 0.229 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 B4 mmolA I 	I 	°X 	I 	I 	I 0.31 Yes 10.0 % 0.439 0.427 0.426 0.0103 2.4% 32 2 0 34 
Alkalinity-2 B1 mmol/I 1.14 5.00 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalini 	-2 B2 mmol/I 10.0  0.332 0.0187 5.6 % 32 0 0 32 
Alkallnl 	-2 B3 mmol/l 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkalini 	-2 84 mmolA 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 C1 119 5.0 % 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 7.0 % 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 7.0 % 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 _Ç__}_________ 7.0 % 71.6 71.7 2.91 4.1%65 0 67 
Ptot C1 /I I 	 o 	x 0.88 Yes 178 7.0 % 188.99 184 183 5.11 2.8 % 66 4 0 70 
Ptot. C2 j x 	l 1.51 Yes 10.0 56.615 49.1 49.2 2.65 5.4% 68 2 0 70 
Ptot C3 /I I 	 ° 	x 	I 	I 0.56 Yes 7.0 % 129.88 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 4 ° 	X 1 0.86 Yes 10.0% 91.583 84.2 84.3 4.21 5.0% 69 1 0 70 
N-NH4 D1 /I I 	I 	I x 	° I 	l -0.72 Yes 125 10.0 116 131 131 7.38 5.6% 66 2 0 68 
N-NH4 D2 !I I 	I 	I 	X° 	I -0.35 Yes j_% 83.7 86.2 86.7 4.93 5J% 65 3 0 68 
N-NH4 D3 15.0 < 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 Dl 225 7.0 % 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 10.0 % 676 670 28 jj59 4 0 63 
N-NO2+NO3  10.0 % 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 I IX ° 	I 	1 I __ 8 %2 30 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 I IX o -0.77 Yes 10.O% 813 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 
WA 
I 	I X ° 	I I -0.51 Yes 10.0 % 825 879 869 74.4 8.6 % 59 3 1 63 
Na E1 I oX I 0.19 Yes 8 7.0% 8.108 7.94 8.00 0.564 7.1 % 53 0 0 53 
Na E2 I 	I ox 	I I 0.25 Yes 7.0 °/ 4.375 4.27 4.30 0.201 4.7% 49 4 0 53 
Na E3 I °X 	I I 0.29 Yes 10.0 % 1.872 1.81 1.82 0.110 6.0 % 49 4 0 53 
Na E4 m A °X 0.15 Yes 10.0 % 2.69 2.64 2.65 06462 % 51 2 0 53 
K E1 m /l I ° 	x ( 0.88 Yes 2.57%265 2.48 2.48 0.142 5.7 % 49 2 0 51 
K E2 m !I ° --(l_  I 0.70 Yes  2.569 2.42 2.40 0.151 6.3% 49 2 0 51 
K E3 m /I X I -0.11 Yes 10.0 % 0.638 0.644 0.645 0.0620 9.6% 49 1 1 51 
K E4 m I I 	°X 	I I I 0.16 Yes 10.0 % 1.148 1.13 1.13 0.0707 6.3% 49 2 0 51 
Ca E1 m /I I I I 	x 	° 	I I I -0.57 Yes 12 5.0 % 11.66 12.0 12.0 0.425 3.5% 51 4 0 55 
Ca E2 m !I I o x 	I I 0.56 Yes 7.0 % 7.45 7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3 m 11 I I I 	o 	x I 1.43 Yes 7.0 % 2.498 2.27 2.27 0.139 6.1%5O 5 0 55 
Ca E4 m I o X1.02 Yes 7.0 % 5.175 4.84 4.83 0.305 6.3%53 2 0 55 
Mg E1 m !I I I I 	oX I I 0.26 Yes 3.5 5.0 % 3.545 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 m I I 	OX I I 0.65 Yes 10.0 % 3.717 3.55 3.49 0.231 6.6%š 54 
Mg E3 m I X I 0.06 Yes 10.0 % 1.147 1.15 1.14 0.0586 5.1 % 48 5 1 54 
M9 oX 	l 0.20 Yes 10.0 %  Íii.09 2.06 2.05 0.124 6.0% 51 3 0 54 
SO4-1 e1 m JI I o x 1 I 1.69 Yes 5.0 °/ 14.318 13.2 13.2 0.605 4.6% 29 0 0 29 
SO4-1 E2 m I o x1 l I 0.84 Yes 10.0 % 10.142 9.24 9.36 0.395 4.2% 27 2 0 29 
504-1 E3 m I ° 	x I l I 0.84 Yes 10.0 % 3.448 3.18 3.18 0.242 7.6% 29 0 0 29 
SO4-1 E4 mgl1 l l 1 	° 	x l l 0.93 Yes 10.0 % 7.715 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 e1 m 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4.2 E2 m 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4.2 E3 m 11 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 mgi1 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl e1 m A I 	l 	l 	o 	X 	l 	1 1.06 Yes 7.0 % 7.626 7.02 7.10 0.418 5.9% 60 2 2 64 
Cl E2 m A l 	l 	l 	° 	XI 	l 	l 0.70 Yes 10.0 % 5.821 5.40 5.44 0.444 8.2 % 61 3 2 66 
Cl E3 mg/1 I 	I 	l 	° 	X 	l 	l 	l 0.53 Yes 15.0 % 2.903 2.70 2.69 0.379 14.1 % 61 2 3 66 
Cl E4 m /I I 	l 	l 	o 	Ix 	l 	l 1.20 Yes 10.0 % 4.535 4.01 4.05 0.364 9.0 % 61 2 3 66 
F F1 iJgJl 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 /I 10.0 % 177 181 24.1 13.3% 47 1 0 48 
F F3 lJ9d1 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 pgIl 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 /I 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 02 ji1 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 lJgJ1 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 G1 pg11 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 A 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 jig11 15.0 % 750 814 311 38.2% 33 0 0 33 
Fe-2 G4 ig/I 15.O% 261 286 112 39.2% 33 0 0 33 
Mn-1 G7 /1 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 pg11 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 lJgll 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 lJgIl 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 /l 350 10.0 % 347 344 11.0 3.2 % 32 4 0 36 
Mn-2 G2 /1 10.0 % 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 1jgil 15.0 % 115 116 6.88 5.9 % 33 3 0 36 
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Variable Test 	Unh -3s 	-2s 	-1s 	0 	Is 	2s 	35 Z-value 
Grubbs 











3  $ ^ 
P 
pH al II 	I 	X 	1 	II 0.00 Yes 6.87 1.5 % 6.67 6.86 6.87 0.0318 0.5 % 78 2 0 80 
H A2 iii I 	I 	I 	X 	II 	I 0.00 Yes  12° 7.41 7.42 7.41 0.126 1.7% 77 3 0 80 
H A3 I 	I 	xO 	I 	I 	I -0.35 Yes  Q!° 6.60 6.60 0.108 16% 76 3 0 79 
Conductivity Al 	mS/m I 	I 	I 	x 	I 	I 	I 11 Yes 7.39 _9_o 7.43 7.49 7.49 0.190 2.5 % 73 7 0 80 
Conductivity A2 	!fl I 	I 	I 	x 	I 	II 0.00 Yes 5.0 % 21 21.0 21.0 0.630 3.0 % 75 5 0 80 
ConductivityA3 mS/m I 	I 	o 	x 	I 	I 1.07 Yes :9_!o 14.12 13.4 13.4 0.613 4.6 % 78 2 0 80 
Alkalini 	-1 B1 	mmolll 1.14 5.0% 1.13 1.12 0.0222 20% 30 3 0 33 
Alkalini 	-1 B2 	mmcl/I  j9_% 0.294 0.295 0.00657 2.2 % 31 3 0 34 
Alkalini 	-1 83 	mmol/I 0.228 0.226 0.00807 3.6 % 33 1 0 34 
Alkalini 	-1 84 	mmo J1 10.0 0.427 0.426 0,0103  0 34 
Alkalinity-2 81 	mmol/I 1.14 _9_!o 1.15 1.15 0.0178 1.5 % 26 6 0 32 
Alkalinity-2 B2 	mmol/I 10.0 % 0.333 0.332 0.0187 5.6 % 32 0 0 32 
Alkalini 	-2 B3 	mmol/I 10.0 % 0.264 0.264 0.0168 6.4 % 32 0 0 32 
Alkallni 	-2 B4 	mmolA 10.0 % 0.464 0.464 0.0116 2.5 % 30 2 0 32 
P-PO4 Cl I I ___2_L I 0.50 Yes 119 5.0 % 122 120 119 3.32 2.8 % 64 3 0 67 
P-PO4 C2 I I ° x 	I I 0.60 Yes 7.0 % 29.7 28.5 28.5 1.39 4.9 % 63 4 0 67 
P-PO4 C3 I I I °x 	I I 0.15 Yes  7.0% 96 95.3 95.0 2.83 3.0 % 65 2 0 67 
P-PO4 C4 I I I x 	I 0.10 Yes 7.0 % 72.2 71.6 71.7 2.91 4.1 % 65 2 0 67 
Plot Cl I I I ox 	I I 0.32 Yes 178 7.0% 182 184 183 5.11 2.8 % 66 4 0 70 
Ptot C2 I I x 	I I -0.08 Yes 10.0 % 48.8 49,1 49.2 2.65 5.4 % 68 2 0 70 
Ptot C3 x 0.00 Yes 7.0 % 125 125 125 3.90 3.1 % 69 1 0 70 
Ptot C4 	/l I I x 	I I I -0.01 Yes 10,0 % 84.2 84.2 84.3 4.21 iio 69 1 0 70 
N-NH4 D1 	/I 125 10.0 % 131 131 7.38 5.6 % 66 2 0 68 
N-NH4 D2 	A 10.0 % 86.2 86.7 4.93 5.7 % 65 3 0 68 
N-NH4 D3 15.0 % 41.5 41.7 5.96 14.3 % 65 2 1 68 
N-NO2+NO3 D1 	/1  I 0.57 Yes 225 7.0 % 234 233 234 11.0 4.7 % 60 4 0 64 
N-NO2+NO3 D2 	/I x 0.12 Yes 10.0 % 678 676 670 28.0 4,2% 59 4 0 63 
N-NO2+NO3 D3 I I I 	x 	I I 1 -0.04 Yes 10.0 502 502 14.6 2.9 % 54 9 0 63 
Ntot D1 I I 	o 	x 1.03 Yes 350 10.0 % 386 360 362 36.3 10.0 % 57 3 2 62 
Ntot D2 I I ° 	x 1 0.77 Yes 10.0 % 949 885 881 50.5 5.7 % 56 6 1 63 
Ntot D3 I o 	x I 1.07 Yes 10.0 % 962 879 869 74.4 8.6 % 59 3 1 63 
Na E1 	m I I 	ox I 0.18 Yes 8 7.0 % 8.1 7.94 8.00 0.564 7.1%53 0 0 53 
Na E2 __!fl!! I I 	° x I I 0.60 Yes 7.0 % 4.48 4.27 4.30 0.201 4.7% 4 0 53 
Na E3 	m /l I I 	x 0.11 Yes 10.0 % 1.84 1.81 1.82 0.110 6.0%494 53 
Na E4 	m /l I x I I 0.04 Yes 10.0 % 2.66 2.64 2.65 0.164 6.2%51 2 0 53 
K E1 	m /I I ox I 0.29 Yes 2.5 7.0 % 2.55 2.48 2.48 0.142 5.7%49 2 0 51 
K E2 	m !I I XO -0.21 Yes 10.0 % 2.35 2.42 2.40 0.151 6.3%49 2 051 
K E3 	m ll I I I 	x I I I 0.08 Yes 10.0 % 0.65 0.644 0.645 0.0620 9.6 % 49 1 1 51 
K E4 	m A I I x I I I 0.00 Yes  1.13 1.13 1.13 0.0707 6.3 % 49 2 0 51 
Ca E1 	m A x I -0.08 Yes 12 50% 11.95 12.0 12.0 0.425 3.5 % 51 4 0 55 
Ca E2 	m /I I I 	xO I I I -0.32 Yes 7.0 % 7.01 7.18 7.17 0.358 5.0%52 3 0 55 
Ca E3 	m /1 I I 	xO I I I -0.25 Yes 7.0 % 2.23 2.27 2.27 0.139 61%50 5 0 55 
Ca E4 	m /1 x ° I I -0.41 Yes 7.0 % 4.69 4.84 4.83 0.305 6.3  0 55 
Mg E1 	m JI I I 	x I I -0.11 Yes 3.5 5.0 % 3.48 3.47 3.45 0.113 3.3 % 50 4 0 54 
Mg E2 	m A I x I I I -0.11 Yes 10.0 % 3.45 3.55 3.49 0.231 6.6 % 53 10 54 
M E3 	m I I 	x I I I 0.09 Yes  1.15 1.15 1.1405 5.1 % 48 5 1 54 
Mg E4 	m /I I I 	x I I 0.10 Yes 10.0 % 2.07 2.06 2.05 0.124 6.0 % 51 3 0 54 
SO4-1 e1 	m /l I x I -0.05 Yes 5.0 % 13.17 13.2 13.2 0.605 4.6 % 29 00 29 
SO4-1 E2 	m911 I I I 	X0 I I -0.29 Yes 10.0 % 9.09 9.24 9.36 0.395 4.2 % 27 2 0 29 
SO4-1 E3 	m911 I I I 	xO I I I -0.28 Yes 10.0 % 3.09 3.18 3.18 0.242 7.6 % 29 0 0 29 
SO4-1 E4 	m ll I I xO I I I -0.34 Yes 10.0 % 6.82 6.99 7.06 0.297 4.2 % 27 2 0 29 
SO4-2 el 	m91 5.0 % 13.1 13.2 0.491 3.7 % 28 3 0 31 
SO4-2 E2 	m/l 10.0 % 9.53 9.68 1.48 15.3 % 31 1 0 32 
SO4-2 E3 	m911 15.0 % 3.27 3.54 0.903 25.5 % 27 2 3 32 
SO4-2 E4 	m911 10.0 % 6.94 6.95 0.628 9.0 % 28 3 1 32 
Cl el 	mJ1 I 	I 	I 	xO 	I 	I 	I -0.32 Yes 7.0 % 6.94 7.02 7.10 0.418 5.9 % 60 2 2 64 
CI E2 	m9)1 I 	I 	I 	Xo 	I 	I 	I -0.13 Yes 10.0 % 5.37 5.40 5.44 0.444 8.2 % 61 3 2 66 
CI E3 	m9/1 I 	I 	I 	XO 	I 	I 	I 0.15 Yes 15.0 % 2.63 2.70 2.69 0.379 14.1 % 61 2 3 66 
CI E4 	m9/1 I I 	Xo 	I 	I 	I -0.20 Yes 10.0 % 3.97 4.01 4.05 0.364 9.0 % 61 2 3 66 
F Fl 	IJJl 1088 10.0 % 1 080 1 070 35.4 3.3 % 43 5 0 48 
F F2 	/1 10.0% 177 181 24.1 13.3% 47 1 0 48 
F F3 	Jfl 10.0 % 362 360 24.5 6.8 % 45 3 0 48 
F F4 	/1 10.0 % 700 688 47.9 7.0 % 46 2 0 48 
Fe-1 G1 	j11 400 10.0 % 403 408 12.1 3.0 % 37 0 0 37 
Fe-1 G2 	jI1 10.0 % 731 732 22.1 3.0 % 36 1 0 37 
Fe-1 G3 	!1 15.0 % 1 230 1 230 36.1 2.9 % 35 1 0 36 
Fe-1 G4 	/1 15.0 % 439 441 12.8 2.9 % 36 1 0 37 
Fe-2 Gl 	!1 400 10.0 % 390 391 26.6 6.8 % 32 1 0 33 
Fe-2 G2 	p11 10.0 % 696 690 52.7 7.6 % 31 2 0 33 
Fe-2 G3 	/1 15.0 % 750 814 311 38.2 % 33 0 0 33 
Fe-2 G4 	pIl 15.0 % 261 286 112 392% 
33 0 0 33 
Mn-1 Gl 	p9A 350 10.0 % 353 353 12.2 3.5 % 30 1 0 31 
Mn-1 G2 	/1 10.0 % 216 217 8.00 3.7 % 29 2 0 31 
Mn-1 G3 	P 15.0 % 167 166 12.2 7.3 % 30 1 0 31 
Mn-1 G4 	/I 15.0 % 74.0 73.3 4.69 6.4 % 30 1 0 31 
Mn-2 G1 	pi1 I 	I 	Xo 	I 1 -0.27 Yes 350 10.0 % 340.65 347 344 11,0 3.2 % 32 4 0 36 
Mn-2 G2 	A II 	I 	x 	0 	I 	II 0.51 Yes ' 10.0 % 201.1 213 212 10.3 4.9 % 34 2 0 36 
Mn-2 G3 	/I I 	I 	I 	xO 	I 	II -0.22 Yes 15.0 % 112.1 115 116 6.88 5.9 % 33 3 0 36 
Mn-2 G4 	/l I 	I 	I 	Xo 	I 	I 	I -0.19 Yes 15.0 % 59.45 61.0 61.2 4.71 7.7 % 34 2 0 36 
H 









79 7 60 21 63 1 11 61 14 16 19 33 34 40 67 68 80 17 25 29 30 48 52 54 73 77 2 5 6 26 27 28 32 37 39 41 42 44 47 55 70 75 12 18 23 56 59 62 84 4 8 9 20 22 35 45 66 76 53 36 69 74 78 3 48 50 57 65 72 10 43 71 24 31 64 81 13 15 82 83 
Laboratory code 













67 	1 	55 70 40 28 61 66 74 12 39 60 33 17 59 63 16 26 46 50 69 81 	7 	19 32 38 73 78 65 75 79 18 83 	5 	11 27 76 23 68 84 14 35 	2 	21 34 	8 	25 72 53 22 	6 54 56 	4 	13 20 24 29 42 64 60 	3 	57 15 45 46 30 62 44 10 37 77 	9 	47 82 43 52 31 41 71 
Laboratory code 










55 70 17 19 	1 	40 12 33 	7 	23 59 63 69 65 73 83 32 81 84 11 44 67 74 16 24 42 	2 20 26 	5 	14 18 29 54 71 27 53 	8 	30 36 46 66 	3 	25 61 64 	6 	13 35 62 72 56 34 45 80 21 52 66 15 47 76 	4 	43 50 57 82 31 77 10 28 48 75 78 	9 	22 79 37 41 39 
Laboratory code 
00 
Conductivity (7.39 mS/m), test Al 
Conductivity (21.0 mS/m), test A2 
6 












15 69 79 75 71 78 47 19 55 26 54 59 80 3 18 68 76 30 17 1 13 25 28 16 50 40 8 33 39 43 52 72 60 7 44 61 77 41 4 10 20 35 36 56 65 84 31 11 37 5 21 27 34 73 74 12 48 23 22 24 29 57 62 70 9 14 83 67 81 32 8 48 53 45 42 66 82 64 83 2 
Laboratory code 
Conductivity (13.4 mS/m), test A3 
N 
H 
Alkalinity-1 (1.14 mmol/l), test Bl 
a 










1 	6 	29 	19 	18 	12 	36 	7 	14 	21 	35 	32 	26 	17 	25 	27 	30 	52 	31 	S 	15 	28 	34 	24 	33 	13 	22 	23 	4 	83 	10 	16 	8 	40 
Laboratory code 
Alkalinity-1 (0.226 mmol/1), test B3 
Alkalinity-'I (0.426 mmolll), test B4 
Alkalinity-2 (1.14 mmol/l), test Bl 
0 
N 
















Alkalinity-2 (0.264 mmol/I), test B3 
1------ --- 	------------------________ ..... 
?0 	81 	83 	54 	2 	65 	80 	59 	55 	80 	69 	48 	50 	66 	72 	9 	62 	74 	42 	76 	44 	64 	67 	75 	57 	53 	82 	43 	56 	61 	71 	88 
Laboratory code 

















20 	81 	54 	2 	83 	85 	80 	59 	80 	55 	69 	48 	50 	72 	74 	68 	84 	9 	76 	56 	67 	44 	62 	42 	43 	57 	53 	82 	61 	75 	71 	88 
Laboratory code 
P-PO4 (119 Ng/I), test Cl 
N 
N 
P-PO4 (28.5 pg/I), test C2 





j:  : 	•IU ••  -------------------- 	- 	






43 71 13 1 26 54 59 76 52 61 31 40 57 19 4 21 6 25 55 66 14 34 5 16 20 35 11 33 17 8 23 28 37 18 30 56 22 7 10 32 36 65 15 29 62 27 79 48 53 82 84 24 3 63 42 41 74 69 60 67 72 9 80 12 68 75 2 
Laboratory code 





Ptot (178 pg/I), test Cl 
H 
Ptot (49.2 pg/I), test C2 












. 	 . 	 ------------- 	 j 
-6 
26 54 59 57 6 75 10 16 60 63 9 17 13 50 61 4 29 20 26 62 21 25 55 19 34 36 84 5 8 16 72 35 44 76 33 71 22 69 7 3 11 42 56 14 49 52 53 67 82 15 80 23 27 32 37 1 30 24 2 31 68 12 41 45 74 66 79 83 48 43 
Laboratory code 
Ptot (125 pg/I), test C3 
N 
Ptot (84.3 pg/I), test C4 












taw---_ 	 — 	 — — ~:~~~ 	 ~1~1i■ 	 I♦~~~~il 
43 83 78 9 65 40 82 69 15 76 80 42 33 26 52 86 79 19 2 5 8 18 21 30 54 81 74 35 11 4 20 24 66 27 32 59 3 7 22 8 17 34 75 12 38 55 25 29 49 87 10 57 82 70 14 16 28 31 58 83 71 1 60 23 48 13 72 50 
Laboratory code 
N-NH4 (86.7 pg/I), test D2 
6 
5 





-6 89 82 78 65 43 9 40 15 54 61 8 26 78 30 83 18 2 5 8 27 75 19 52 68 11 29 7 24 74 4 80 10 17 25 70 55 59 42 18 62 32 79 34 21 14 20 12 67 36 63 3 31 68 72 33 22 58 57 28 23 35 49 60 13 1 71 48 50 
Laboratory code 
kn 
N-NH4 (41.7 pg/I), test D3 










23 12 35 26 17 21 25 9 56 24 27 55 60 28 32 4 33 82 18 29 49 50 80 3 7 22 37 15 16 43 19 76 79 30 34 84 10 11 68 6 13 31 63 1 8 52 57 59 2 62 69 5 65 42 4B 20 72 75 36 74 61 71 70 78 
Laboratory code 
N-NO2+NO3 (670 pg/l), test D2 
0 
H 
N-NO2+NO3 (502 pg!I), test D3 
50 55 18 81 82 60 23 65 76 21 9 12 29 24 18 25 35 2 7 42 75 17 32 33 4 28 10 27 84 8 3 49 19 34 15 22 52 88 58 30 28 1 79 37 13 31 72 5 11 43 59 20 8 38 69 48 82 63 71 80 57 78 70 
Laboratory code 
Ntot (350 pg/I), test Dl 
N 
Ntot (881 pg/I), test D2 





















Na (1.82 mg/I), test E3 
Na (2.65 mg/I), test E4 



















K (2.40 mg/I), test E2 
O~ 












39 9 65 81 19 43 17 64 1 8 68 42 21 52 71 16 28 18 20 2 80 83 30 15 11 6 13 32 35 84 22 26 62 72 54 57 33 77 68' 14 51 4 10 55 61 12 76 56 50 48 
Laboratory code 













9 39 81 65 78 43 64 1 19 6 8 20 66 2 16 21 42 57 72 77 80 28 15 71 84 11 63 17 62 4 13 30 35 54 10 18 26 32 33 52 56 61 22 50 55 14 12 68 51 78 48 
Laboratory code 
.. 
Ca (12 mg/I), test El 
F 
• 
43 81 52 2 6 9 71 78 64 17 22 28 83 18 19 20 21 65 8 18 32 1 13 55 68 84 15 51 61 72 11 26 35 30 57 82 66 80 4 10 75 78 14 33 54 42 50 63 77 82 12 39 60 48 56 
Laboratory code 
Ca (7.17 mg/I), test E2 
0 M 
Ca (2.27 mg/I), test E3 
H 
	
75 65 72 64 21 81 62 60 1 43 42 57 17 6 48 50 51 55 71 20 52 68 84 28 18 4 10 18 32 39 78 35 13 15 19 28 33 80 2 8 22 30 82 66 11 14 77 12 61 63 83 9 54 56 76 
a Laboratory code 





m 2  
ö 






75 21 81 72 64 55 76 71 17 52 6 80 43 84 16 8 20 57 68 1 32 28 4 10 18 42 78 2 15 35 22 86 30 26 62 82 11 19 33 80 13 81 77 50 51 14 65 83 48 39 12 9 63 54 58 
Laboratory code 












66 60 18 54 56 72 6 1 9 17 65 2 43 64 19 63 16 80 81 12 55 20 30 81 78 22 28 32 68 13 84 42 76 77 15 33 57 52 35 28 83 21 71 14 50 51 62 11 4 10 48 8 75 82 
Laboratory code 
-- 	
Mg (3.49 mg/I), test E2 
N 
M 
Mg (1.14 mgll), test E3 












63 16 48 14 60 62 65 72 18 2 1 6 17 10 54 43 68 77 20 30 42 4 10 15 55 80 9 12 32 81 84 11 33 56 78 57 61 83 50 51 28 26 35 13 22 21 52 68 76 64 8 71 82 75 
Laboratory code 
SO4-1 (13.2 mg/I), test el 
W 
H 
SO4-1 (9.36 mg/i), test E2 
SO4-1 (3.18 mg/i), test E3 





SO4-2 (13.2 mg/I), test el 
81 	70 	12 	74 	18 	55 	2 	61 	28 	15 	6 	22 	23 	25 	20 	21 	27 	5 	3 	1 	30 	67 	72 	65 	16 	19 	4 	33 	69 	10 	66 
Laboratory code 
SO4-2 (9.68 mg/I), test E2 
SO4-2 (3.54 mg/I), test E3 
00 
H 
SO4-2 (6.95 mg/I), test E4 
CI (7.10 mg/I), test el 










3 ö 1 
0 	 - •ffI  





69 75 67 23 70 12 76 63 72 55 68 35 11 13 44 56 58 43 46 85 25 27 32 84 33 42 52 5 14 26 15 28 74 54 71 57 9 16 80 50 21 19 10 80 4 30 62 78 24 48 83 20 82 22 3 6 18 17 8 81 2 66 1 
Laboratory code 










69 12 23 67 76 55 13 1 44 6 68 11 27 14 35 30 46 56 65 52 58 63 25 74 72 70 64 26 42 43 57 32 5 54 33 4 10 75 19 9 22 71 28 20 16 82 50 80 48 60 24 3 17 15 62 18 63 78 21 8 66 2 81 
Laboratory code 
F (1088 pg/I), test Fl 
81 69 43 15 46 67 50 6 58 20 35 63 62 75 26 19 2 21 66 74 11 55 61 70 84 13 48 52 59 68 1 12 56 18 24 54 60 65 57 8 16 76 22 32 14 71 23 72 
w- 
	 Laboratory code 
F (181 pg/I), test F2 
_Eeg 
13 26 69 52 67 54 55 66 19 2 74 11 14 20 21 35 60 68 57 61 64 32 65 58 62 56 18 22 70 16 8 6 12 59 63 23 24 43 50 76 1 15 71 81 46 48 75 72 
Laboratory code 







m 2  
0 1 0 







F (688 pg/I), test F4 







Fe-'I (400 pg/I), test G1 
26 	31 	21 	24 	74 	4 	28 	16 	32 	82 	35 	55 	34 	30 	33 	76 	7 	10 	23 	5 	36 	17 	25 	15 	29 	40 	45 	75 	69 	14 	47 	8 	87 	27 	63 	65 	56 
Laboratory code 
Fe-1 (732 pg/I), test G2 






0 1  
0 0 
(n 





24 	25 	5 	26 	21 	31 	28 	32 	33 	55 	67 	34 	30 	4 	10 	35 	7 	23 	36 	47 	56 	69 	76 	15 	40 	29 	27 	65 	74 	82 	8 	17 	14 	45 	63 	75 
Laboratory code 





m 2  
0 1  
U 0 
U1 





31 	40 	69 	5 	24 	28 	21 	47 	82 	28 	74 	34 	16 	32 	33 	55 	4 	30 	10 	35 	17 	7 	15 	38 	67 	23 	78 	29 	65 	25 	27 	8 	45 	14 	56 	63 	75 
Laboratory code 
Fe-2 (400 pg/I), test G1 
rn 
M 
Fe-2 (690 pg/I), test G2 
Fe-2 (814 NgII), test G3 
Fe-2 (286 NgII), test G4 
20 	80 	1 	73 	22 	53 	18 	19 	50 	2 	52 	68 	72 	12 	64 	11 	60 	57 	6 	70 	77 	43 	62 	66 	81 	71 	13 	48 	78 	44 	58 	54 	61 
Laboratory code 











m 2  
1 
0 





i5 	40 	32 	31 	16 	34 	82 	7 	5 	8 	10 	17 	55 	33 	23 	35 	73 	74 	87 	69 	27 	14 	78 	24 	25 	4 	28 	36 	30 	83 	75 
Laboratory code 
Mrs-1 (166 pg/I), test 03 
 
 
Mn-1 (73.3 Ng/l), test 04 
 
H 
Mn-2 (350 pgll), test 01 
Mn-2 (212 pg/I), test 02 
Mn-2 (116 Ng/I), test 03 
N d 
'1 
Mri-2 (61.2 Ng/I), test G4 





m 2  
0 1  N 0 













0 1  N 0 
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PARAMETER 	Te.t lla6 44 4å 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 67 64 65 66 67 68 69 70 71 72 7J 74 75 76 77 78 79 80 81 82 8J 54 %' 
pH 	al 	AAAAA 	A 	AAAAAA 	A A A A A A A A A A A A A A A A A A A A A A A A A A too 
pH A2 AAAAA 	A 	AAANAA 	A A A A A A A A nN A A A A A A A A A A A A A A A A A 96 
pH 	A3 	AAAAA 	A 	AAANAA 	A 	A A A A A A A A A N A A A A A A A A A A A A A A e6 
Conductivity 	Al 	AAAAA 	A 	AAAAAA 	A A A A A A A A A A N A N A- A MN A ❑N A - A A A ❑N A 94 
Conductivity 	A2 	AAAAA 	A 	AAAAAA 	A A A A A A A A A A N A A A A A N A A A - A A A A A 95 
Conductivity 	A3 	AAAAA 	A 	AAAAAA 	A A A A A A A A A A N A A A A A Z A A A - A A A A A 96 
Alkalinity-i 	Bl A 	 A 	94 
Alkalinity-i 	B2 	 A A 	100 
Alkalinity-i 	B3 A 	 A 	100 
Alkalinity-i B4 	 A A 	too 
Alkalinity-2 	Bl 	A 	A 	A 	AAAAA 	A A EN A A EN A A A [N A~N A 	AA- 	AAA 	84 
Alkalinity-2 B2 A A A AAAAA AAAAAAAAAAA AA AAA AAA too 
Alkalinity-2 B3 A 	A A AAAAA AAAAAAAAAAA AA AAA 	AAA too 
Alkalinity-2 	B4 	A A 	A 	AAAAA 	A A A A A A A A A - A 	AA 	AAA AAA 	10o 
P-PO4 Cl 7Z AAAAAA 	AAAAA 	AAAAA 	-A 	AAA 	AA 	A 	A 96 
P-PC4 	C2 	 - 	AAAAAA E] AAAA 	AAAAA 	JA 	AAA AA 	A 	A 9s 
P-PO4 C3 A AAAAAA AAAAA AAAAA -A AAA AA A Abc 
P-PO4 	C4 	 A 	AAAAAA 	AAAAA 	AAAAA BN A 	AAA 	AA 	A 	A 97 
Plot Cl 	AA 	AAA 	AAAAAA 	AAAAA - A A A 	Z A 	AAA AA 	AAA 96 
Plot 	C2 	AA - A A 	AAAAAA 	AAAAA 	AAAA 	AA 	AAA 	AA 	A A A 99 
Ptot C3 	AA 	AAA 	AAAAAA 	AAAAA AAAA 	AA 	AAA AA 	A A A 99 
Plot 	C4 	AA AAA 	AAAAAA 	AAAAA 	AAAA 	AA 	AAA 	AA 	A A A 99 
N.NH4 Dl AAN A AAAA AAAAA AAAAAAAZ AAA AAA AA 96 
N-NH4 D2 	 AN A AAAA AAAAA AAAAAANA AAA AAA AA 96 
N-NH4 03 AAN A AAAA AAAAA AAAAAZNZIAAA AAA A- 9t 
N-NO2+NO3 	Dl 	 AAA 	A 	AAA 	AAAA 	A 	AANNA 	AA M AA 	A 	A 92 
N-NO2+NO3 	D2 AAA 	A ZAA 	AAAAA 	A AANAA AA 	AAA 	A 	A 97 
N-NO2+NO3 	D3 	 A A[E A 	ZAZ 	AAAAA 	A 	AANAA 	AA AA 	A 	A 92 
Ntot 	D1 	AA 	AN 	A 	A NZ- 	A 	AA NZ 	A FZ 	• 	A 	AA 	A A A 90 
Nlot D2 AA 	AN ❑Z 	A 	A A - 	A AA 	N A AA 	Z 	A 	AAA EN A A 92 
Nlot 	D3 ~N A 	AA 	A 	A AA- 	A 	AA Z N 	A ~Z BZ 	A 	AAA 	A A A 89 
Na El 	 A ❑Z AA 	AZAA AAA ❑Z AA 	A 	AA 	AAA 	A A A A A 9t 
Na 	E2 A 	AAA 	NAAA 	AAA 	- A A 	A AA AAA 	A A A A A 94 
Na E3 	 A 	AAA 	NAAA AAA 	-A 	A 	AA 	AAA 	A A A A A 94 
Na 	E4 A 	AAA 	AAAA 	AAA 	- A A 	A AA AAA 	A A A A A 98 
K El 	 N ~ AA 	AAAA AA 	AA O A 	AA 	AAA 	A 	A A 92 
K 	E2 N 	AAA 	AAAA 	AA 	AAA 	A AA AAA 	AA 	A A 96 
K E3 	 N ❑Z AA 	A A mZ A AA 	AAA 	A 	AA 	A A - 	AA 	A A 90 
K 	E4 N 	AAA 	AAAA 	AA 	AAA 	A AA EN AA 	AA 	A A 96 
Ca El 	 N 	AAA 	AANA AAAAAAA 	A 	AA 	AAAA 	A ~N A A A 93 
Ca 	E2 N 	AAA 	AANA 	AAAAAAA 	A AN AAAA 	A A A A A 95 
Ca E3 A 	AAA eZ A N A AAAAZNA 	A 	AN 	NNAA 	A A A A A as 
Ca 	E4 	 A 	AAA 	Z A N A 	AAAZAAA 	A AA NAAA 	A Z A A A 89 
Mg El A 	AAA 	AAAA A A A A A A - 	A 	AA 	 A A 	A A N A A 94 
Mg 	E2 	 A 	A A A 	A A A A 	A A A A A A A 	A A A A A 	A A N A A
Mg E3 A 	A A A 	A A A A A A 	A A E] A 	A 	A A 	 A A 	A A N A A 91 
Mg 	E4 	 A 	A A A 	A A A A 	A A A A A A A 	A A NAAA 	A A N A A 94 
SO4-1 el 	A 	A 	A 	A 	A 	A 	AA 	A 	A 	A 	A 	A 	AA 	A 	A 	A A A 97 
SO4-1 	E2 	A 	A 	A A 	A AA 	A 	A 	A A A AA 	A 	A 	A A A 97 
SO4-1 E3 	A 	A 	A 	A 	A 	A 	AZ 	A 	A 	A 	A 	A 	AA 	A 	A 	A A A 97 
SO4•1 	E4 	A 	A 	A 	A 	A 	A AN 	A 	A 	A A A AA 	A 	A 	A A A 93 
SO4-2 el A 	 A A EN A 	A N 	A 	A 	 N 90 
SO4-2 	E2 	 N Z A 	A A A 	Z A 	A UZ N 	st 
SO4-2 E3 Z 	 A - eN A 	N Z 	A 	A 	 A 76 
SO4-2 	E4 	 A A A 	- N A 	A A 	A 	A N 	87 
CI el 	A 	A 	A 	A 	A 	AA 	AA 	A• A A- A A A A N A A A 	AAA ❑Z 	A N A A A 92 
CI 	E2 	A 	A 	A 	A 	A 	AAAAA 	A- Z A- A Z A A N A A A 	AAZ 	A 	A N A A A 91 
CI E3 	A 	A 	A 	A 	A 	AAAAA 	A- ❑A A- A Z Z A- A A A 	AZA 	A 	A A A A A 90 
CI 	E4 	A 	A 	A 	A 	A 	AAAAA 	A - A A - A A A A 
N 
A A A 	AAA 	A 	A eN A A A 92 
F Fl A A A A AAAAAAAAAAAAAAANAAZ AAA N 	94 
F 	F2 	FZ ❑Z 	A 	A AAAAAAAAAAAAAAAZAAN 	A [N A A 85 
F F3 A A A A AAAAAAAAAAAAAAAAAAN AAA 	rZ 	94 
F 	F4 	A A A A AAAAAAAAAAAAAAAAAAN AAA A 96 
Fe-1 Gl A 	A 	 A A 	 A 	A 	A 	A 	 A A A 	 A 	100 
Fe-1 	G2 	A 	A AA A 	A 	A 	A AAA A 97 
Fe-1 G3 A 	A 	 A A 	 A 	A 	A 	A 	 A A A 	 A 	97 
Fe-1 	G4 	A 	A AA A 	A 	A 	A AAA A 100 
Fe-2 Gl A A A AAA AA AAA A A A AAAA 	AA -A 	100 
Fe-2 	G2 A 	A A AAA 	AA AAA A FZ A AAAA AA -A 97 
Fe-2 G4 N 	N A AAN AN ANA A A A AZAA 	AN NA 	70 
Mn-1 	GI 	 A 	 A 	A 	A 	A 	A A A A 	 A 	too 
Mn-1 G2 A A 	A 	A 	A A A A A A 100 
Mn-1 	G3 	 A 	 A 	A 	A 	A 	A AZ A 	 A 	97 
Mn•l G4 A A 	A 	A 	A A A Z A A 97 
Mn-2 	G1 	 A 	A 	AAA 	AAA 	AAA 	A 	A 	A 	AAA 	 AA 	-A 	A 94 
Mn.2 G2 A 	A 	AAA 	AAA 	AAA 	A 	A 	A 	AAA AA 	-A A 97 
Mn-2 	G3 	 A 	A 	AAA 	AAA 	AAA 	A 	A 	A 	A 0 A 	 AA 	-A 	A 97 
Mn-2 G4 A 	A 	AAA 	AAA 	AAA 	A 	A 	A 	AAA AA 	-A A too 
1' 	90 100 44 100 79 100 as 100 100 100 69 89 87 98 80 97 100 93 97 98 92 95 61 91 98 77 78 80 84 100 91 75 95 97 89 100 96 74 91 98 100 
OC LEVEL 
A = Result accepted (passed Z-score test, IZIaS2) 
Z = Result questionable (failed Z-score test, 2<IZI<3) 	 - = Result missing 




Tekijät) (toimielimestä: nimi, puheenjohtaja, sihteeri) 
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Suomen ympäristökeskuksen laboratorio järjesti marras- joulukuussa 1997 laboratorioiden välisen vertailukokeen 
laboratorioille, jotka määrittävät luonnonvesistä seuraavia analyyttejä: pH, sähkönjohtavuus, fosfaattifosfori- ja 
kokonaisfosfori, nitraatti-, ammonium- ja kokonaistyppi, maa-alkali- ja alkalimetallit, sulfaatti, kloridi, fluoridi, raut 
ja mangaani. 
Vertailuun osallistui yhteensä 84 laboratoriota. 
Tulosten arvioimiseksi laskettiin z-arvo ja sitä varten asetettiin kokonaisvirheelle tavoitearvo 5-15 % (pH: 1,5 % tai ; 
%). Näin ollen vertailussa hyväksyttiin tulokset, jotka poikkesivat vähemmän kuin 3-30 % tavoitearvosta. Lopullinei 
keskiarvo laskettiin sen jälkeen, kun tulosaineistosta poistettiin poikkeavat tulokset (Grubbsin testi). 
Laboratorioiden tuloksia voidaan pitää vertailukelpoisina varsinkin vesistöjen velvoitetarkkailuja tekevien 
laboratorioiden osalta. Menetelmäkohtaisesti suurimpia eroja esiintyi raudan määrityksessä. Laboratorioiden tuloksi: 
hyväksyttiin 97 %. 
Asiasanat (avainsanat) 
Vesianalyysit, vesi- ja ympäristölaboratoriot, vertailukoe, pätevyyskoe, interkalibrointi 
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Abstract 
On November-December 1997 the samples were distributed to the participating laboratories for determiantion of pH, 
y, alkalinity, nutrients, sodium, potassium, calcium mangnesium, sulfate, chloride, fluoride, iron and manganese. One 
sample with known concentration and 3-4 natural water samples were distributed. 84 laboratories participated in the 
comparison test. 
The results of homogeneity and stability are presented in Appendixes 4 and 5. No significant inhomogeneity was 
detected. The possible increase of pH- values in natural water samples during transportation was taken in 
consideration when the target bias was set. 
The average concentration, the standard deviation and the coefficient of variation were calculated after testing the 
outliers with Grubb's test. The assigned values of the artificial samples were calculated from the amounts of pure 
substances added to the samples (except sulfate and chloride), otherwise the mean values of the results after the 
rejection of outliers were taken as the assigned values. Uncertainty of the assigned values was estimated of the 
selected data reported by the laboratories. 
The comparison of performance of the laboratories was made using z scores. The reults were accepted (I z < 2), if 
they deviated less than 3 % to 30 % from the assigned value. 
In this interlaboratory comparison totally 97 percent of the reults can be regarded to be accepted. 
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